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FOREWORD 
This monograph has been designed for a single purpose. It is to focus attention 
on a paradigm of teacher education and report a series of research studies related 
to that paradigm. The paradigm for teacher education, the educational experience, 
is described in detail in Chapter 1. Knowledge about which learning conditions 
with which instructor-student interactions will result in optimal learning is the 
goal of the research report here. New insights into the elements of individual filters 
are presented as springboards for further study. 
Curriculum materials developed by national groups have provided unique op­
portunities for joy, excitement, and intellectual power to be experienced by children 
-and their teachers. Translating these opportunities into reality is a challenge. 
Through a continuing program of research, the faculty and graduate students 
in the Science Education Center at The University of Texas at Austin have focused 
on analysis of components of this challenge. The studies reported here represent 
the combined efforts of the Science Education Center and The University of Texas 
Research and Development Center on Teacher Education. 
The development of this publication has required the dedicated assistance of 
many. A special appreciation is due Dr. E. Glenadine Gibb, Dr. Gene Hall, and 
Mr. David Wilson, who assisted in critiquing the manuscript; Mrs. Jennie Rotsch, 
who with the help of Mrs. Ida Fisher, Mrs. Hilda Fahs, and Mrs. Sharris Cunning­
ham typed and prepared the manuscript for publication; and Mrs. Margaret Webb, 
who coordinated the entire project. 
DA YID P. BUTI'S 
Austin, Texas 
July 1970 
The benefits of education and of useful knowledge, generally 
diffused through a community, are essential to the preservation 
of a free government. 
SAM HOUSTON 
Cultivated mind is the guardian genius of Democracy, and while 
guided and controlled by virtue, the noblest attribute of man. It is 
the only dictator that freemen acknowledge, and the only security 
which freemen desire. 
MIRABEAU B. LAMAR 
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EPILOG 203 
I. THE EDUCATIONAL EXPERIENCE: 
TOW ARD A PARADIGM OF TEACHER EDUCATION 
David P. Butts 
E. Glenadine Gibb 
Gene E. Hall 
Heather L. Carter 
SCIENCE EDUCATION CENTER 
AND 
THE RESEARCH AND DEVELOPMENT CENTER 
ON TEACHER EDUCATION 
THE UNIVERSITY OF TEXAS AT AUSTIN 
Teachers teach, but do students learn? 
The complex experience of the teaching-learning interaction is, in reality, an 
educational experience. This experience represents an interaction between individ­
uals and experiences ranging from organized subject matter to incidental events. 
The experience may or may not have its meaning enhanced by the direction of a 
more mature "guide" or teacher. A description of both the educational experience 
and its implications for teacher education are presented in this paper and illustrated 
in Figure I, Diagram of the Contexts for Interaction within the Educational Ex­
perience. This experience is pictured as a lens with prior achievements leading to 
the experience and subsequent achievements resulting from the experience. 
CONTEXTS FOR EDUCATIONAL EXPERIENCES 
When the educational experience itself is analyzed, three components seem to 
be clearly identifiable. In an experience, there is the personal interaction context 
among individuals-this is interaction of students with students or teacher with 
students. These interactions usually occur within an instructional context. While 
instruction imposes some challenges and restraints on the student-teacher inter­
action, the social-organizational context of the school and community provide addi­
tional restraints and challenges. The experience itself does not exist in isolation. 
It is preceded by prior achievement and is followed by subsequent achievement. 
Basic to Figure I as an illustration of the experience is the construct of environ­
mental cues being perceived and judgmental responses being made. Behavior is 
a cyclic experience according to Woodruff ( 1968) in that it is shaped in part by 
its consequence. Experience feeds in new meanings to the individual storage 
system which in tum directs the new behavior. Butts' ( 1962) description of the 
dynamic force of a concept incorporates a similar idea as does Clothier's ( 1969) 
statement: 
Not only must an individual be doing something, but in return, something 
must also be happening to him. ( p. 1) 
One description of how this process occurs has been given by Hammond ( 1966) : 
In order for the organism to perceive correctly (i.e. to achieve) the intended 
object, the organism must have information about it. Information is provided 
by the stimulation at the proximal layer; a stimulus in this region is referred 
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Figure 1 
Diagram of the Contexts for 
Interaction within the Educational Experience 
to as a sensory cue. Such cues are the physical stimuli impinging on the sur­
face of the organism, but they are more than that. They are the local signs 
that have a reference in the world of objects. Put otherwise, proximal stimuli 
are local representatives of distal objects or distal variables. ( p. 26) 
Tolman and Brunswik, describing this situation, stated: 
By means of such local representatives the organism comes to operate in the 
presence of the local representative in a manner more or less appropriate to 
the fact of a more distant object or situation, that is, the entity represented. 
( 1935, p. 43) 
Hammond ( 1966) continues: 
The proximal stimulus then is a local representative that provides only a ''hint" 
in an uncertain situation as to the nature of the object. Not only must the 
organism have information in order to achieve a distal object, it must have a 
means for achieving its goals. ( p. 26) 
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Snow ( 1968) provides a further explanation of the lens model which Brunswick 
has drawn to illustrate the relationship between cues and responses: 
Cues relating to some stimulus variable, let us say the size of a distant object, 
are available from the ecology as an array of projections on the individual's 
sensorium, represented here as a convex lens. These are focussed, that is, used 
in some combination, to produce a central response, in this case a size judg­
ment. The correlation between these initial and terminal size variables, com­
puted for a single individual over a number of naturalistically varying situa­
tions, expresses the functional validity of size judgment for that individual. 
Correlations computed between the distal variable and each cue separately 
provide statements of ecological validity for each cue; those computed be­
tween individual cues and the judgmental responses provide cue utilization 
coefficients. ( p. 479) 
Thus, in the educational experience the most immediate cues are taken from the 
interaction at context of teacher and pupil. Responses are made, however, not only 
in terms of the cues from the immediate environment but also from those of the 
instructional and social-organizational context for the experience. 
Personal Interaction Context 
Based on this concept of education as an interaction of individuals with experi­
ences, what the learner does depends upon the varied cues which he perceives 
within his experiences. Those cues that are perceived will be dependent upon his 
previous experiences and his personal attitudes, insights, and interests which he 
brings to the experience. This can influence the importance the individual asso­
ciates with the cues he perceives or how large these cues seem to that individual. 
Likewise, the teacher brings his experience background, interest, and motivation 
or concerns. Thus the task of teaching and learning is the task of processing 
individual perception of cues and making judgmental responses. This task applies 
to both the teacher and the learner. An example of the individual perception of 
a cue is the student's interpretation of a teacher's statement, "Can you." It might 
be interpreted as direction or as a question, "Are you able?" Such aspects of teach­
ing behavior mediate the communication between the teacher and the student. 
One implication of the personal interaction is that the effect of each of three 
categories of interaction on information-processing behavior must be considered. 
The first category is that of a teacher as an individual. The second is the student 
as an individual, and the third is the teacher-student as an interacting pair. 
Instructional Context 
Added to the context of the interaction of students with students and students 
with teachers are the characteristics of the instructional context-the classroom 
or immediate learning setting and the learning task. Students and teachers may 
perceive cues provided by the instructional context in different ways. For example, 
with respect to such cues as the location and number of learners in the instruction, 
desks arranged in rows clearly communicate to the student the intent of the 
teacher for passive audience participation with single or at best small group "stage 
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center" activity. Desks arranged in clusters of four to six enhance the probability 
of small group interaction. 
Another cue within the instructional context might be provided by the learning 
task within the subject framework being studied. Specific instructional tactics will 
be dependent upon the timing of the task: does it form part of the introduction 
of a study, the continuation of a present area of study, or the conclusion of the 
area of study? Both students and teachers perceive cues and make judgments about 
their behavior based on the cues that are perceived and how those cues are inter­
preted. Whether the cues fit the instructional context and the extent to which the 
context is relevant, challenging, and restrictive will influence the interpretation 
of the cues. 
An implication of the instructional context for teacher education is that three 
kinds of information-processing behavior are essential. The first category is the 
teacher as a person knowledgeable in subject matter. The second category is the 
teacher as a designer of instruction for learner, and the third category is a teacher 
as a decision-maker in the instructional setting who secures cues and judges them 
with respect to the learner response. 
Social-Organizational Context 
Encompassing the instructional context is a social-organizational context. This 
context includes school organization, community, and the wider environmental 
context of both student and teacher. Presently most teachers maintain major 
control over the instructional context. On occasion, teachers share some of this 
control with students. However, most teachers and most students have no control 
over the social-organizational context of the learning experience. One can hypothe­
size that the degree of effective interaction within the instructional context is 
directly proportional to the clarity with which both the student and the teacher 
perceive the boundaries of the social-organizational context. 
An implication of the social-organizational context for teacher education sug­
gests that three areas of this organization and their influence on information­
processing behavior be considered. The first area is the teacher as a member of a 
larger system. The second is the students as members of a large environment. The 
third area consists of the constraints which the social-organizational context im­
poses on the interaction of teacher and students. 
Definition of Teaching 
The educational experience, therefore, consists of cues within the personal inter­
action context, the instructional context, and the social-organizational context. 
Assuming this to be so, teaching is primarily ( 1) the perception of cues, ( 2) the 
classification of cues into perceived order, and (3) making judgmental responses 
to these cues. All of these are aspects of information-processing behavior which can 
define the general concept of teaching. Accepting this assumption, the task of 
teacher education includes ( 1) educating a person to secure information from the 
cues available, ( 2) assisting a person in processing that information, and ( 3) aiding 
the person in learning to act upon that information. 
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SEQUENCES OF EXPERIENCES 
If the educational experience is considered as a definable unit of total education, 
then it is possible to distinguish two sequences of these experiences that are rele­
vant to teacher education. The notion is now generally accepted that teacher edu­
cation does not terminate with a college diploma but continues as long as the 
teacher teaches. Evaluation of a teacher education program requires information 
about the effectiveness of the teacher once he begins his career. The final or real 
test of the success of a teacher education program is the terminal achievement of 
the pupils who are instructed by graduates of that program. An effective program 
for the preparation of teachers includes continuing academic and job experience. 
The resulting teacher education program thus consists of two sequences of experi­
ences: the college sequence and the school sequence. Figure 2 is an illustration of 
these sequences. 
Desired 
Student 
outcomes 
Academic 
Component 
Professional 
Component 
COLLEGE SEQUENCE 
c 
h 
e 
r 
~CHOOL SEQUENCE F4 
Figure 2 
The Primary Interactions of Educational Experience Sequences 
College Sequence 
The college sequence of teacher preparation begins with the student entering 
the college or university. This sequence has two basic components: the academic 
foundations, or liberal arts component, and the professional component. In general, 
The University of Texas Publication 
prospective teachers receive the same academic foundation courses as liberal arts 
majors; little attempt is made to tailor courses to any unique needs of prospective 
teachers. On the other hand, the teacher education program is supposed to be 
ideally suited to the needs of future teachers. 
Upon entering college, the student has a repertoire of specific personality 
characteristics, values, expectations, and academic competencies. Upon completion 
of the college sequence of experiences, the student graduates and begins his pro­
fessional teaching career. Before graduation the student has acquired new be­
haviors and competencies as well as changes in old behaviors and values and 
expectations. At the time he enters the school sequence as a teacher, a large portion 
of his effectiveness in that new role should be attributable to the college sequence 
he experienced. 
School Sequence 
The school sequence of teacher education begins when the college sequence 
graduate adopts the new role as a teacher and should continue as long as he serves 
in that role. 
Like the students entering the college sequence, a pupil enters school with a 
repertoire of developing personality characteristics, values, expectations, and 
academic competencies, many of which will be comparatively primitive. As a 
result of educational experiences in school, the pupil leaves the school with modi­
fied old behaviors and many newly acquired behaviors, values, and expectations. 
One of the main factors contributing to the growth of pupils is the teacher. How­
ever, the pupils are not the only component which changes during this educational 
experience. The teacher, too, is affected by the interaction that occurs in the 
school setting and consequently modifies many of his behaviors. Because of this 
influence the school sequence should be considered an integral part of the teacher 
education program. 
Pupil achievement should not only modify the behavior of individual teachers 
but should also act as a feedback loop, providing a basis for accepting revision 
for part (or parts) of the academic foundation or the professional components 
(Figure 2). This feedback loop is one way of improving the effectiveness of the 
teacher. 
In summary, then, there are two sequences of educational experiences essential 
in teacher education: the college sequence and the school sequence. The prospec­
tive teacher enters the college sequence with certain behaviors and receives 
training in both academic and professional components. The actual achievement 
of the student is a range of attainment in both number and level of desired be­
haviors. Then, the student, now a teacher, enters the school sequence and proceeds 
to modify old behaviors and acquire new ones. Research studies can demonstrate 
the possibility of determining how effective the teacher is in contributing to pupil 
achievement-the ultimate criteria for determining his competence. Knowledge 
thus gained should be the basis for revising the components of the college sequence. 
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DECISION-MAKING WITHIN THE EDUCATIONAL EXPERIENCE 
Appraisal of the effectiveness of the college sequence and the school sequence 
in modifying teacher behavior is essential There are four specific opportunities in 
which this may be done. Continuing the analogy of a lens model, these focal planes 
represent key decision times for determining what kinds of programs should be 
prescribed and what kinds of modifications in the program ought to be made. The 
four focal planes are: (Fi) the desired outcomes of college students; ( F 2 ) the 
actual achievement of college students; ( F 3 ) desired outcomes of pupils; and ( F 4 ) 
actual achievement of pupils (Figure 2). 
Applied to the instructional context referred to in Figure 1, the desired outcomes 
of the college sequence of experiences ( F 1 ) have been generated by at least three 
referent groups. Schools and society continually are requiring certain competencies 
of those entering the teaching profession; the professional educator has his set of 
expected behaviors, and the student entering the program has his set of de­
sired outcomes. These three referent groups, however, do not always have a 
congruent set of expectations. For example, Fuller ( 1967) has described five prem­
ises for a teacher education program which are based on the expectations of stu­
dents: 
First, that the teacher's primary job is to maximize significant or experiential 
experience in learning, that is, learning which makes a difference in the indi­
vidual's behavior. 
Second, teachers teach far more than just intellectual content in their total 
interactions with students. Students learn from teacher's attitudes and ways 
of responding which comprise part of their ability to cope, but which teachers 
may not be conscious of teaching. 
Third, changing what the teaching does involves more than changing what 
the teacher does. If changes are to occur in what teaching does (that is, the 
student's experiential learning), changes need to occur in teachers too; in how 
they think, feeL and respond, as well as in what they know; in short, in their, 
the teachers', experiential learning. 
Fourth, psychological assessment techniques are helpful in understanding 
prospective teachers as individuals. 
Fifth, personal growth is facilitated by the presence of a serious, meaningful 
problem and by a therapist who is congruent, accepting, and empathetically 
understanding. (pp. 154-155) 
Considering the kinds of premises as described by Fuller, there appear to be 
some expectations that may well be perceived as being in conflict. Unless there is 
a common understanding and agreement on the desired outcomes between the 
three referent groups, the effectiveness of the teacher education program will be 
seriously reduced. Similar concerns need to be considered for each of the other 
three focal planes ( F 2 , F 3 , and F.) where a variety of referent groups has an input. 
Categories of Desired Outcomes 
Three categories of desired behavioral outcomes may be specified for the college 
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sequence (F1). For each of these categories, a set of behaviors can be sequenced 
based on the concerns which are expressed or demonstrated by the student. These 
concerns have been documented by Fuller ( 1967) as: 
Stage One: Where Do I Stand? Here student teachers are concerned with the 
coming student teaching situation and their position in it. They are literally 
sitting on the edges of their chairs waiting to find out about their assignments, 
the school, the grade level, the supervising teacher, the university supervisor, 
the rules of the school, the orientation of the principal, and especially the 
expectations of supervising teachers, the requirements of the task, and the 
limitations. 
Stage Two: How Adequate Am I? This is another self-preservation phase. One 
concern was with subject matter adequacy. What do you do when a child asks 
about the past tense of "lie" and "lay" when this is something you've never 
been clear about yourself? ... A second and overriding concern of this level 
was class control. This is, of course, no surprise to anyone who has supervised 
student teachers. As hunters discuss the chase and sailors the shipwreck, stu­
dent teachers from K through 12, but particularly in junior high school, talk 
about "discipline." Resolution of the need, on one hand, to be liked by pupils 
and, on the other hand, to frustrate their impulses in the interests of sociali­
zation, caused discomfort to most student teachers .... Discipline in student 
teaching is vastly complicated by the presence of the supervising teacher. 
Stage Three: Why Do They Do That? At this stage, student teachers were 
concerned with individual students, generally the "problem" students and their 
strange behavior .... Occasionally, the problem resides entirely within a child 
too troubled for any teacher's help. But more often it is the teacher's own 
feelings about the child which are troublesome, not the child's feelings about 
himself. 
Stage Four: How Do You Think I'm Doing? During this stage, some students 
merely worried about their student teaching grade, but most tried to discern 
how parents, supervising teachers, principals, and others were evaluating them. 
Stage Five: How Are They Doing? At this stage student teachers were con­
cerned about what the pupils they taught were actually learning as distin­
guished from what they believed themselves to be teaching. . .. Student 
teachers obviously knew in an intellectual way at least that evaluating what 
their pupils were leaning was important in the eyes of their university 
supervisors. 
Stage Six: Who Am I? From the :6.rst, many unconscious interactions, between 
student teachers and their pupils, were apparent to the counselor. The impact 
one student teacher had on her pupils would often be apparent to some of the 
others in the seminar, but not to the student teacher herself. (pp. 160--165) 
In further discussion of the concerns, Fuller ( 1967) has said: 
The path from knowledge of subject matter to communication of subject 
matter is not simple and direct but complex and devious. The proponents of 
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scholarship alone as preparation for teaching are doomed to empirical embar­
rassment simply because persons and, 0f course, teachers are not fixed input­
output mechanisms, but rather jungles of intervening, and interfering or facili­
tating, variables. One simple-minded but powerful class of variable is the 
teacher's own needs and concerns. Before pupils' interests and needs could be 
sensed by the student teacher, his own most pressing needs must be satisfied . 
. . . The student teacher's stage of concern emerges as a rough index of his 
readiness to learn to teach. A student teacher preoccupied with a defiant child 
rarely could internalize instruction by university supervisors about teaching 
concepts, for example, no matter how many lesson plans he wrote. Too, his 
stage of concern indicated to some extent how he felt while teaching, how 
much he was able to learn and change in the actual classroom situation. (pp. 
165-166) 
The level, or form, of these student concerns changes during the course of the 
college sequence. Basic to the frame of reference being described is that changed 
behavior will be in response to perceived cues. If changed behavior is a response 
to perceived cues and if concerns affect that which is perceived, then it follows 
that the concern level of the student cannot be ignored when sequencing behaviors 
for the instructional context. 
The three categories of behaviors for the instructional context are: 
1. Competence in doing the task; that is, academic competence for a specific 
task and experience in doing that task. 
2. Competency in instructional design; that is, the preactive phase of teaching. 
The translation of the task into experiences suitable for pupils. This includes 
analysis of the task, specifying behavioral objectives for the task, selecting 
alternative instructional experiences and designing pre- and post-appraisal 
activities. 
3. Competency in instructional decision making; that is, the interactive phase of 
teaching. The act of using instructional materials with students and with this 
use the identification of effective strategies for interacting with pupils. A 
second outcome of this phase is the opportunity to secure feedback on the 
instructional design for utilization in its modification. 
Obviously the categories, in reality, are not disjoint. 
A note of caution must be inserted here. Figures 3, 4, 5, and 6 represent an 
hypothesized sequence based on subjective observations alone. Systematic research 
is needed to determine the empirical validity of this sequence and its relevance to 
the concern level of the student. 
FILTERS WITHIN THE EDUCATIONAL EXPERIENCE 
Clearly defined desired outcomes are important but is their specification the 
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Instructional Context 
necessary and sufficient condition for successful achievement of the outcome? This 
is not a new question. Hammond ( 1966) stated: 
Ordinarily, we take the organism as given, speculate about its nature, and 
then devise ways and means of getting into contact with it so as to decide on 
the correctness of our speculations. ( p. 24) 
Hammond continues his argument by quoting Brunswik as saying that: 
The parts of the environment that are brought to the investigation must be as 
relevant to the environmental theory as the parts of the organism that are 
brought to the experiment are relevant to the organismic theory .... Carefully­
woven speculations ... are confronted by not-so-carefully unwoven strands 
from the environments. This is what Brunswik meant when he said, "Both 
historically and systematically, psychology has forgotten that it is a science of 
organism-environment relationships, and has become a science of the organ­
ism." ( 1966, p. 24) 
Not only is it desirable that one identify parts of the environment, but it is 
essential that the validity of these parts is established. Hammond ( 1966) describes 
this as: 
Because cues (and means-objects) have an equivocal (or as Brunswik later 
put it, probabilistic) relation to the object intended, it follows that this relation 
_ __ _ 
Construct and perform 
an experin1ent. · 
I Describe how the data support Describe variables in 
an inference about 1uagnctic linesoperational terms. 
of force. I I IDistinguish between relennt Describe tl1e inferred 
and irrelevant \'Sriables. 1·elationship between \'ariables. Construct one or more inferences 
I 1 
Construct a re,·ision of a 
hypothesis on the basis of 
data collected from a test of 
Identify controlled, manipulatccl 
and responding \'Sriables. 
the hypothesis. 
1 
Identify data Crom a test which 
support or do not support a 
hypothesis. 
I 
Construct and demonstrate a ---------­
test of a hypothesis. 
Construct a hypothesis, given a set 
of observations and/or inferences. 
Distinguish between statements 
that are hypotheses and those 
that are not. State a question which can serve 
as a basis of further investigation 
._________ and describe a plan for im·estigatini: 
that question.
,..--__II___ 
1 
to explain data shown in lines 
of force around magnets. 
I 
Identify the positions of the poles 
of a magnet given the lines 0£ 
force in a magnetic field 
and the geographic orientation . 
I 
Demonstrate a method for 
determining the lines of force 
in a magnetic field. 
] 
Predict tl1e behavior of two 
magnets prior to their being 
placed dose lo each other. 
I 
Identify and describe the 
magnetic forc:es acting on 8 bar 
magnet that is free to rotate . I 
1 
Gi\'en a set o! data and a set of Construct a systematic analysis 
statements about the data, distinguish of an event when given a set 
between those statements of fact of data about that event. 
and those of interpretation. 
Order a set o! predictions or 
inferences based on a level 
of confidence. 
Gi,·en a set of observations., Idescribe ttltemative inferences 
and distinguish between the Demonstrate a test of a prediction. 
certainly of these inferences. 
I Construct a prediction !rem a point graph by applying the mies of extrepolalion and interpolation. 
Demonslrale a test !or an 
inference by describing what I 
additional obsen·ations are needed. Describe the location o! objecls 
using- a two·c:oordinate system. I I Construct '11. sraph for pairs of Conslrucl inferences from a set obsen·ations.
of observations and identify whicli 
observations support the inference. 
Stale and apply a rule for finding 
the resultant. 
( 
Descrihe an objec t or event in 
terms of the rate of change of 
a properly. 
I 
Construct vector diagrams to 
describe displacement, velocity, 
or force. 
I 
I 
Describe objects by making 
quantitative estimates of 
their dimensions . 
I 
Describe objects (length, area, 
,·olume, mass, etc.) by comparing 
them quantitatively using either 
arbitrary units of comparison or 
Construct a two or more stage standard units of comparison. 
classification of a set of objects, 
basr on observable properties. I 
Order ohjects by comparing a 
properly which the objects ha\'e 
in common (such as length, 
area, volume, or mass). 
properties of an object or an 
e\·ent necessary to distinguish it from----------.. 
similar obje1.:ts or events .in a set. 
Name the minimal observable 
Construct statements that are I 
obsen·ations and inferences. Identify and name two din1ensional 
I and three dimensional shapes as parts of obje<ts in the environment. 
Descrihe properties o! an object or I 
erent by using all five of the senses. -------­
Figure 4 
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Competency in Instructional Design 
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Competency in Interaction 
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should be described in terms that permit quantitative measures of the degree 
of relationship. Brunswik employed the correlation coefficient for this purpose, 
and the correlation between distal and proximal variables describes the eco­
logical validity of a cue. ( p. 28) 
Continuing our analogy between the lens model and the educational experience, 
groups of variables affecting the outcomes might be described as filters with 
individual variables being elements of the filters. Research to identify filters and 
elements requires that we carefully plan for a behavior outcome, vary certain 
environmental characteristics and then observe the results. To do this Brunswik 
has suggested that if we are to understand fully how organisms capable of vicarious 
functioning behave, we shall have to place them in situations that permit vicarious 
functioning to occur; and the logical statistical inference is just as applicable to 
stimulus situation as it is to subject and its application is just as necessary. 
Brunswik ( 1952) further said: 
According to the much stressed requirement of "representative sampling" ... 
individuals must be randomly chosen from a well-defined population; in the 
same manner the student of functional organism-environmental relationships 
would seem to require that not only mediation but also focal events and other 
situation circumstances should be made to represent by sampling or related 
devices the general or specific conditions under which the organism studied 
had to function. This leads to ... the "representative design of experiments." 
(pp. 29-30) 
Thus, there appears to be a series of filters which influence the progression be­
tween entry and exit of an experience. These filters are: 
1. the student, 
2. the instructor, 
3. the conditions that surround the learning situation, and 
4. the interaction of the instructor with the student. 
Filters in the College Sequence 
To facilitate student achievement of desired outcomes in the college sequence, 
a system for learning must be established. In this system (see Figures 7 and 8), 
these four filters are hypothesized to contribute or detract from systematic achieve­
ment. The filters are subdivided into specific elements which can be utilized in 
an instructional situation. It should be pointed out that the various sample elements 
of the filters described here are very large in scope and greater specificity of ele­
ments within the filters is possible. 
1. Student Filter. The first filter to be considered is the student filter. What 
internal conditions and variables of the learner affect his actual achievement? These 
elements include such items as intelligence, aptitude, age, sex, mental maturity, etc. 
2. Instructor Filter. The instructor filter is a broad classification that includes 
such elements as a full professor, a guest lecturer, a graduate teaching assistant, 
and a computer. Another example of an element in this filter is a textbook or printed 
program material. 
----------1 
COLLEGE SEQUENCE 
I 
I 
I 
I 
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I 
~-------J Pupil
Desired 
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Actual 
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Figure 7 
Filters of the Instructional Context 
Figure 8 
Possible Element Combinations for Student Learning 
3. Conditions-for-Learning Filter. Conditions for learning would include such 
elements as whether instruction occurs in a classroom setting of 30 or at a computer 
console on a one-to-one basis or perhaps a seminar with six students and a group 
leader. Other types of conditions can be specified and placed in cells within this 
filter. 
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4. Interaction Filter. Once the elements of the conditions-of-learning filter and 
the instructor filter have been identified, there must be an interaction with the 
learner. 
The type, frequency, and variability of the interaction behaviors will depend 
upon what the conditions of learning are as well as what the instructor factors are. 
One example might be the interactions expected if the conditions-of-learning ele­
ment is a computer console and the instructor element is a computer, a condition 
which will result in different kinds of combinations than if the conditions element 
is a classroom with 30 students and the instructor element a full professor. 
Filters in School Sequences 
In a similar way pupils' achievement at the focal planes 3 and 4 is directly re­
lated to the four filters of the instructional context. 
1. The Pupil Filter. This filter is complex and contains many items difficult to 
specify, such as IQ, mental maturity, attitudes, aptitudes, class achievement, and 
sex. 
2. Instructor Filter. Elements of the instructor filter in the school sequence will be 
determined in part by the extent to which the student, now teacher, acquires the 
desired behavioral outcomes in the college sequence and in part by the personality 
of the individual teacher in the school. 
3. Conditions-of-Learning Filter. When this filter is considered, various elements 
of this filter can be identified such as normal classroom situations where the 
teacher uses a question and answer cycle, laboratory investigations, or the watching 
of an ETV program. 
4. The Interaction Filter. The interaction filter again includes such things as 
whether it is pupil-teacher interaction, pupil-tape recorder interaction, or pupil­
computer interaction, etc. 
Thus, in the school sequence, each element within each filter affects the actual 
acquisition of the desired behaviors. By varying the elements chosen for the ac­
quisition of a specific behavior, the sequence of elements which results in the 
greatest individual pupil achievement of each behavior could be identified. The 
relative contributions of varying elements of a filter are quite likely probabilistic. 
Once the characteristics of the individual learner have been specified, the actual 
element employed for a given filter will contribute a certain amount to learner 
achievement. The amount of contribution by a specific element is also likely to be 
quantifiable relative to other elements in the filter. 
SUMMARY 
Teachers teach, but do students learn? 
The search for operational answers to this question has led to many alternative 
descriptions of the complex interaction between students and teachers. Examina­
tion of this interaction suggests that it includes identifiable outcomes for the ex­
perience, specific components for the experience, and the actual student achieve­
ment as a result of the experience. 
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Further analysis of the experience suggests that the central core is inter-personal 
interaction of teachers with students and students with students. Surrounding this 
interaction are those topics for intended instruction-or the context of instruction. 
Enveloping the context of instruction is the social-organizational context of the 
school and society from which the goals of instruction are secured. Each of these 
three groups-student, teacher, and school-contributes to the description of de­
sired outcomes of the experience and, to some extent, each contributes to actual 
learner achievement. Experience sequences are identified on both the college level 
and the school level. 
When one considers the desired outcomes of instructional context at the college 
level, input from the schools, professional education, and the student has resulted 
in the specification of three categories of behavior. They are: 
1. Competency in doing the task; 
2. Competency in design of instruction or pre-active phase of teaching; and 
3. Competency in instructional decision-making or interactive phase of teaching. 
The same three referent groups again have an input into the actual experience 
with both the college and school levels. Filters of this experience have been de­
scribed as those factors which are directly related to the achievement of specific 
objectives. These filters include: 
1. the student, 
2. the instructor, 
3. conditions for learning, and 
4. the interaction between instructor and student. 
The primary goal of teacher education is for teachers to enjoy teaching and for 
students to enjoy learning. The educational experience and its "layers" of context 
suggest an outside-in approach to a theory of instruction for teacher education. In 
this way the educator can be kept aware that teacher education is a science of 
curriculum and instruction interactions and not a science of curriculum alone. 
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Assessment of student achievement in the F 9 and F 4 as related to the goals of science 
teaching continually presents a challenge. Inquiry is a highly desired outcome of science 
instruction; its evaluation is an equally challenging task. In this chapter Dr. Jones de­
scribes both an operational definition of inquiry and the development of an instrument 
(TAB Science Test) to measure these desired outcomes. 
II. DEVELOPMENT OF THE TAB SCIENCE TEST 
Howard L. Jones 
COLLEGE OF EDUCATION 
UNIVERSITY OF HOUSTON 
HOUSTON, TEXAS 
This chapter is to describe a testing procedure to be employed in studies of 
student inquiry behavior. The procedure allows analysis of the methods as well 
as the end-products of inquiry. Such a device is essential to the evaluation and 
improvement of modern science curricula. 
Modern innovations in elementary science education have activated a shift of 
emphasis from learning of concept and principle to learning of process and 
cognitive skills. The modern science program teaches the child how to do science 
and how to accommodate and manipulate future concepts and principles. Hurd and 
Gallagher ( 1968) have noted a characteristic of the new curricula: children work 
to develop basic skills and operations that can be applied to the study of natural 
phenomena. 
Curriculum developments in the 1960's have not debuted unescorted by evalua­
tion. Each new program has been installed in company with an extensive procedure 
of evaluation to monitor and help develop teachable and content-correct curricula. 
Elementary science innovations have included evaluations of the psychological 
appropriateness of the curricula. The findings of psychologists Bruner, Gagne, 
Piaget, and Suchman have been translated into applications in curriculum develop­
ment. Hence, evaluation schemes (cf. Walbesser, 1966; Thier, 1965) have been 
used to investigate the efficacy of teaching specific processes, skills, and content 
to children at different stages of development. However, while the objectives of 
science education have changed and attempts have been made to measure these 
objectives, some outcomes of the science materials and instructional procedures 
have defied adequate measurement. The development of "proper" attitudes toward 
science and the fostering among students of an appreciation of the scientific 
endeavor still remain key reasons for teaching science. Yet few studies have ade­
quately evaluated these end products, at least not so thoroughly as cognitive out­
comes have been measured. 
Another goal of science instruction emphasized in today's science instruction 
is the development of student inquiry skills. However, neither tests designed by 
teachers for individual classes nor the current published tests that purport to 
measure students' inquiry procedures provide adequate evaluation of the processes 
employed by different individuals to inquire into problem situations. The basic 
assumption of these tests is that by knowing which answer the student selects on 
28 The University of Texas Publication 
a multiple choice test, knowledge of the method that he used to solve the problem 
is available. Although appearances may suggest that problem-solving or inquiry 
processes can be inferred, studies usually show that students come up with ways 
of arriving at answers, often "correct," that teachers do not anticipate. (Bloom, 
1956,p.27) 
The focus of this chapter, then, is the description of a testing procedure aimed 
at devining the mechanics of the inquiry process as well as analyzing the end 
product. This is accomplished by investigating the type, number, and sequence 
of questions asked by elementary school children when solving problems. 
WHAT ARE INQUIRY BEHAVIORS? 
In spite of the appearance of numerous science curriculum development projects 
there still exists a notable absence of universal descriptions of those behaviors 
demonstrated by successful inquirers. Suchman's ( 1962) study of inquiry does 
represent one attempt to identify and describe specific inquiry behaviors of ele­
mentary school children. He proposed that, given a science problem to investigate, 
the inquiring student would ( 1) search, ( 2) process data, ( 3) discover a possible 
solution, and ( 4) verify his answer. Suchman notes, however, that 
while none of these actions is unique to inquiry, they are all essential to it, 
and in combination, form a cycle of operation that characterizes the inquiry 
process. (1962,p.5) 
Another hypothesis states that what is found through inquiry by the child often 
leads to the expansion of his conceptual system through what Piaget ( 1950) calls 
assimilation and accommodation. 
These five activities (searching, processing data, discovering, verifying, assimilat­
ing-accommodating) are the specifies for a model of inquiry behavior. These 
actions of inquiry are not separate and discrete entities, for each activity is de­
pendent on others that have preceded or that will follow. Perhaps a suitable model 
of inquiry behaviors would resemble that in Figure 1. 
A child who finds himself in a problem situation may search for and process 
data. However, his searching and data processing operations are dependent on his 
past searching, data processing, verifying, discovering, assimilating, and accom­
modating behaviors or strategies. In turn, the child's verifying, discovering, assimi­
lating, and accommodating processes are dependent upon his past searching and 
data processing behaviors. The end-products of inquiry remain, however, the 
expansion of the individual's conceptual systems and the development of his 
abilities to use these expanded systems to better inquire into other problems. 
THE INSTRUMENT 
The test instrument, the TAB Science Test, was designed to sample students' 
inquiry behaviors as well as their attainment of the end-products of inquiry. With 
the TAB Science Test, inquiry behaviors of learners are evaluated by analyzing 
the learner's methods of ( 1) searching, ( 2) processing data, ( 3) discovery, and 
(4) verifying. In addition, the child is allowed to apply conceptual understanding 
DATA 
PROCESSING 
~ 
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Figure 1 
A Model of Inquiry Behavior 
to new problem situations. His performance in transfer provides a measure of his 
assimilating and accommodating. 
Two parallel forms of the TAB Science Test were developed. There are four 
sections to the test. 
Section 1. The student is presented with a science problem through the medium 
of film . He is then asked to select from a set of explanations the one he thinks is 
correct. Since the student either selects a correct answer or an incorrect 
answer, knowledge of his selection gives some indication of his verification or 
discovery behaviors. If the student hypothesizes a correct solution before he 
gathers any data, his final solution will be a verification. On the other hand, if the 
student does not know the correct solution to the problem before gathering clue 
<lata, any solution he arrives at will be a discovery. 
Section 2. The student is presented with several ( 10 to 16) clue questions which 
he may use to help him solve the problem. The answer to each of the questions is 
covered with a laminated tab. If the student wishes to know the answer to any of 
the clue questions he is free to remove the corresponding tab to find the answer. 
However, before he is allowed to remove any tabs, the student is instructed to read 
all of the clue questions. This precaution is taken to discourage the student from 
taking a "cafeteria" sequence, i.e., pulling each tab as it appears on the page. Each 
question in Section 2 was selected from a set of questions asked orally by ele­
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mentary school students in similar problem situations. In structuring the questions 
for the TAB Science Test one basic restriction was imposed: the questions had to 
be so structured as to be answered by a "YES" or "NO" response in order to assist 
the student in being selective. The final list of questions selected for inclusion in 
Section 2 was analyzed by a panel of seven judges for scientific accuracy, question 
value (Is the question relevant, additional, or irrelevant to the solution of the 
problem?), and question type (What kind of information is included in the 
question?). Analysis of Section 2 student behaviors gives an indication of the 
student's searching and data processing behaviors. A student proficient at search­
ing should not choose clues which are irrelevant to the problem. A student pro­
ficient at data processing should organize data into logical and/or non-redundant 
sequences of clues. 
Section 3. The student is presented with the same series of explanations found 
in Section 1. However, in this section, to the right of each of the explanations is a 
numbered tab. When the student is ready to select one of the explanations, he is 
free to pull the tab and see if he is correct. A correct answer has a "YES" response 
under the numbered tab. In Section 3 knowledge is obtained of the success or lack 
of success of the student's verification or discovery behaviors. If the student hy­
pothesized the correct solution in Section 1 and then (after gathering clues in 
Section 2) selected the correct solution again in Section 3, he is a more successful 
verifier than a student who gets an incorrect solution in Section 3. This same idea 
holds for successful and non-successful discoverers. 
Section 4. At the end of the test two multiple-choice questions are asked. These 
questions are included to evaluate the student's ability to transfer discovered or 
verified concepts. This section gives a measure of assimilation and accommodation 
behaviors. 
A MEANS FOR EVALUATING PERFORMANCE 
ON THE TAB SCIENCE TEST 
A crucial aspect of the development of the TAB Science Test was the identifica­
tion of a scoring technique that reveals specific inquiry behaviors. The weighted 
error-count procedure, proposed by Glaser, Damrin, and Gardner ( 1952) was 
selected as the major basis for scoring. In this method the learner is assessed a 
greater number of units for choosing irrelevant and additional questions than he 
is for choosing relevant clues. Also considered in the scoring of the TAB Science 
Test is the order of clue gathering by the learner. Recognizing that not all problems 
may be solved in a similar manner, logic must still guide the inquiry behaviors of 
students, regardless of what method is used to solve a specific problem. For ex­
ample, a student inquiring into part A-1 of the TAB Science Test (see pages ____ 
for copies of the test) finds the following questions in Section 2: 
Question B. Was there water in the bottle with the yellow 
balloon before the bottle was placed on the fire? 
Question I. Did the bottle with the yellow balloon 
contain something besides air? 
YES 
YES 
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It follows that if a student asks question I, a logical following question is B. How­
ever, if he asks Question B and then Question I, he uses an illogical sequence. 
A computerized scoring system was developed to score the TAB Science Test. 
The scoring system takes into consideration the number, type, and value of clues 
obtained by the learner. The order of tab pull is also taken into consideration 
through analysis of order on the response sheet. Low numerical values are assigned 
to relevant clue questions, to logical and non-redundant sequences, and to plausible 
problem solutions. Subtraction of the sum of all tab and sequence scores counted 
for the student from a constant score gives the student's inquiry score. This constant 
is the maximum possible number of points that might be accumulated in any 
scoring sequence. 
A computer print-out (below) is provided for each test result. The print-out 
indicates the order of data search and processing, the total points counted against 
the student (27 for first problem, 68 for second, 95 total), whether the student was 
verifying or discovering (a discovery solution will not have an asterisk on the score 
of points counted against), whether the concept was correctly transferred to 
another problem situation (the 10 of 10,0 indicates that the student correctly 
answered the first question but missed the second), and a final score ( 266). 
RELIABILITY AND VALIDITY DATA 
Norms for the TAB Science Test were established on the basis of its administra­
tion to 2,519 fourth-, fifth-, and sixth-grade students in six Texas school districts. 
In each of these school districts a wide range of socio-economic backgrounds, 
tested intelligence, science knowledge, and reading scores were exhibited. In all 
cases, students were administered the TAB Science Test in groups of not less than 
25. Data collected from the administration are presented in Table I. 
TABLE I 
TAB Science Test Data 
Possible Possible 
Number Range Maxi- Mini-
Test Taking of Raw mum mum Mean Stand. Median 
Form Test Scores Score Score Score Dev. Score 
A 1264 16-364 364 0 296 51.5 310 
B 1255 15-345 346 0 260 58.5 274 
The readability of the TAB Science Test was determined by using both the Dale­
Chall and the Spache readability formulae. Each test form was found to be accept­
able for students having a fourth-grade reading vocabulary. 
Validation is difficult when the test instrument is supposed to measure certain 
outcomes of instruction which are not normally evaluated. One must isolate suit­
able criteria. While construct validity can be invoked to describe such test instru­
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NAME 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
4 -­ - -
3 -
2 0 
1 
J - 0 - - - - - - - - - - - -
I - - -
H 0 
G 0 
F - - - - - - - - - - - - - -
E o 
D 0 
c ____ o 
B 0 
A ____ o 
NAME 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
6 - - - - - - - - - - - - - -
5 - - - - - - - - - - - - - - - - - - - -
4 - - - - - - - - - - - - - -
3 - - - - - - - - - - - - - - - - - -
2 - - - - - - - 0 - - - - - -
1 - - - - - - - - - - - - - - - -
p - - - - 0 
0 - - - 0 
N _____ __ ___ o 
M -­ ----­
LK - - -______ o _ - - - - - 0 
Jo -------­
1 - - - 0 - - - - - - - - - - - -
H -- o 
G _________ 0 
F - -­ -­ 0 
E 0 
D 0 
c 0 
B 0 
A 0 
27° 
68 - __ (10,0)__ 
95 
266 
Figure 2 
The TAB Science Test Computer Print-Out 
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ments, attempts were made in this study to analyze the TAB Science Test by a 
standard of concurrent validity. A search of the literature, however, proved unfruit­
ful-no test instrument was found that gives indication of the procedures of chil­
dren as they solved problems. 
The person most observant of an elementary school student's problem-solving 
behaviors should be his teacher. Employing this assumption, teachers were asked 
to rank their students according to the criterion "systematic problem solvers." 
Rankings were obtained from paired comparisons using the multiple-rank analysis 
as described by Gulliksen and Tucker ( 1959). Twelve of 22 teacher rankings of 
student problem-solving behaviors were found to be significantly correlated with 
the rankings obtained from TAB Science Test scores. The highest rank correlation 
was 0.64. 
Intelligence is considered by some writers as a measure of a student's reasoning 
or problem-solving ability. If this is true then a student's IQ should be significantly 
related to his TAB Science Test score. Correlations of 0.11 (Form A), -0.02 
(Form B), and .00 (both forms) indicate that this premise does not hold. Appar­
ently the TAB Science Test measures something besides intelligence. 
Reliability of the TAB Science Test was determined by calculation of coefficients 
of equivalence and internal consistency. Comparing scores of 446 students on both 
forms of the TAB Science Test, coefficients of equivalence were obtained: 
rab = .42 (N = 238) 
rba = .37 (N = 208) 
Coefficients of correlation were also calculated between scores obtained on the 
first problem of each test and subsequent scores on the second problem of each 
test. The following coefficients of internal consistency were obtained: 
rrormA = .50 
rrormB = .53 
Chi-square analysis indicated that the scoring system of the TAB Science Test 
does differentiate among non-proficient and proficient verifiers, data processers, 
searchers, discoverers, assimilators, and accommodators. 
CRITIQUE 
ff, indeed, the TAB Science Test measures student inquiry, then a first step 
toward the evaluation of some of the presently emphasized goals of science educa­
tion has been taken. 
The format of the TAB Science Test presents a technique for analyzing what 
steps students use in solving problems. Computer-assisted formats now available 
could be modified to present the subject with immediate feedback other than 
"YES" or "NO" responses. Simulation of problem situations by the computer could 
thus amplify the measurement of inquiry behaviors. 
In the development of the TAB Science Test, the investigator was constantly 
reminded by teachers' and students' questions that a different format can cause 
problems for the test taker. Students have become test conscious in our schools 
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and the tests of which they are conscious are not tab- or computer-format. Conse­
quently, there is no way of knowing what effect the test format has on a student's 
score. Suchman ( 1962) reported that intelligent children are often least able to 
inquire productively-they seem to need immediate closure. This could be one 
reason for the lack of correlation between inquiry behaviors as measured by the 
TAB Science Test and intelligence. 
Another problem related to the tab format is the measure of reliability. Just as 
the usual concept of validity must be carefully evaluated when describing the 
validity of a test of unusual outcomes, so must the reliability of unique formats be 
scrutinized. Does the usual measure of reliability hold in the tab format? While 
coefficients of equivalence of forms and intra-form measures can be calculated, are 
they meaningful? If a student takes a tab-format test, certainly a repetition of the 
same form would not be a valid measure of reliability. Similarly, taking a second 
form, even if it were possible to procure test items of the same difficulty, would 
leave the student at an advantage-he knows the rules of the test better. The in­
vestigator found that students either scored much higher on a second TAB Science 
Test form, or immediately went for a correct answer, bypassing search and data 
processing for immediate closure. Perhaps the reliability measures reported ( ap­
proximately 0.40) then, are not true indicators of the value of such an instrument. 
An interesting problem arose in the validation procedure for the TAB Science 
Test. Teachers were not found to be very consistent in their judgments of students' 
problem-solving behaviors. While an argument might be made that present school 
evaluation does not demand that the teachers use their judgments of problem­
solving behaviors in assigning grades, nevertheless, recently developed curricula 
are demanding that students be evaluated on their problem-solving skills. If this 
trend is to continue, curriculum developers had better inform teachers of the 
needed end-products. 
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THE TAB INVENTORY 
OF 
SCIENCE PROCESSES 
A 
WHY DOES ONE BALLOON GET BIGGER THAN THE OTHER? 
Put a check mark by the answer that you think is most correct. 
1. The yellow balloon got larger because it was easier to 
blow up than the pink balloon. 
2. The yellow balloon got larger because the bottle with the 
yellow balloon held more air than the bottle with the pink 
balloon. Because there is more air in the yellow balloon, 
the heat makes the air expand more and makes the balloon 
bigger. 
3. Both balloons should have been the same size but the bot­
tle with the yellow balloon contained water which turned 
to steam when it was heated. The steam made the yellow 
balloon get larger. 
4. The bottle with the yellow balloon was getting more heat 
than the bottle with the pink balloon. The air and water 
inside the yellow balloon expanded more and got bigger 
than the pink balloon. 
After you have made a mark by your answer, turn the page and 
gather clues about the problem. 
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Here are some clues you might want to gather to help you 
solve the problem. If you want to know the answers to any 
of the clue questions, pull the tabs off the answers and put 
the tabs on the tab card in the order which you pulled them. 
A. If there were water in one of the bottles, 
would the water turn to steam when the bottle 
was heated as it was in the film? 
B. Was there water in the bottle with the yellow 
balloon before the bottle was put on the fire? 
c. Was there anything but air in the bottle with 
the pink balloon? 
D. Did the color of the balloon make a difference? 
E. Does air expand when it is heated? 
F. Was the yellow balloon easier to blow up than 
the pink balloon? 
G. Were both balloons receiving the same amount 
of heat? 
H. Does air and steam take up more space than just 
air alone? 
I. Did the bottle with the yellow balloon contain 
something besides air? 
J. If there were steam in one of the bottles, 
would the steam help the balloon on that 
bottle to get bigger? 
YELLOW 
BALLOON BALLOON 
s-;;;r:s , 
BRITT-< 
S.n<:R 
!'.oor 
To~c ~ .. 
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WHY DOES ONE BALLOON GET BIGGER THAN THE OTHER? 
Pull the answer tab that you think answers the question most 
completely. Put the tab on the tab card under the tabs you 
pulled from the opposite page. If the answer under the tab 
is a "YES" response, you have correctly answered the question. 
If the answer under the tab is a "NO" response, then you may 
90 back and gather more information by pulling more tabs from 
the opposite page. Keep going until you get a 
on this page. 
1. The yellow balloon got larger because the 
bottle with the yellow balloon held more 
air than the bottle with the pink balloon. 
Because there is more air in the yellow 
balloon, the heat makes the air expand 
more and makes the balloon larger. 
2. Both balloons should have been the same 
size but the bottle with the yellow bal­
loon contained water which turned to 
steam when it was heated. The steam 
made the yellow balloon larger. 
3. The bottle with the yellow balloon was 
getting more heat than the bottle with 
the pink balloon. The air and water in­
side the yellow balloon expanded more 
and got bigger than the pink balloon. 
4. The yellow balloon got larger because it 
was easier to blow up than the pink 
balloon. 
"YES" response 
lit1D11\I 
STOP 
1T
DO NOT GO PAST THIS 
PAGE UN.TIL YOU ARE 
TOLD TO DO SO. 
~I~~\~\.~/./11/i//JttN 
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WHY DOES THE WATER BOIL THE SECOND TIME? 
Put a check mark by the answer that you think is most correct. 
l. Suction made the water boil the second time. 
2. There was something special in the water and when the 
cold liquid was poured over the bottle, the water boiled 
the second time. 
3. When hot liquid was poured over the bottle with the cork 
in it, it heated the water in the bottle and made it boil 
the second time. 
4. When the liquid was poured over the bottie, all of the 
steam that was in the bottle went out of the top of the 
bottle. Then because the liquid that was poured over 
was hot, the water inside the bottle boiled the second 
time. 
S. When the cold liquid was poured over the bottle with the 
cork in it, it mixed with the hot water and steam in the 
bottle and made it boil the second time. 
6. When the cold liquid was poured over the bottle with the 
cork in it, the steam in the bottle cooled and turned 
back to liquid water. Then because there was less pushing 
on the water and the water was still hot, the water boiled 
the second time. 
After you have made a mark by your answer, turn the page and 
gather clues about the problem. 
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Here are some clues you might want to gather to help you solve 
the problem. If you want to know the answers to any of the 
clue questions, pull the tabs off the answers and put the tabs 
on the tab card in the order which you pulled them. 
A. Was the bottle and everything in it cooler 
after the liquid was poured over the bottle? 
B. When the water boiled the first time did 
the steam that came from the water push · 1 ¥~~ 1most of the air out of the bottle? 
c. Was the air in the bottle above the water 
pushing on the water more when the water 
boiled the first time than it was when it 
boiled the second time? 
D. Was there something special in the water 
that made it boil the second time? 
E. Was the water in the bottle still hot 
when it boiled the second time? 1 ~1;;, j 
F. When the cork was put in the bottle, was 
the bottle filled mostly with steam? li\ ~J~\-\j 
G. Was the bottle made of glass? 1¥1§1 
H. If no cork had been put in the bottle, 
would the water have boiled the second 
time? 
I. Will water boil at a lower temperature 
if there is less pressure on it? 
J. Was the substance water that was poured 
over the bottle after the cork was put 
in the top? 
K. Was there less pressure on the water when 
it boiled the second time than there was 
when it boiled the first time? 
L. Did the liquid that was poured over the 
bottle cause most of the steam in the 
bottle to cool and turn back to liquid 
water? 
M. Will water boil at a lower temperature 
if the air above it does not push down 
on it as hard? 
N. If the air in the bottle did not push 
down on the water as hard, would the 
water boil at the same temperature? 
o. Does the cork keep anything from coming 
in or going out of the bottle? 
P. If the cork had a hole in it so that air 
could go into the bottle, would the water 
boil the second time? 
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WHY DOES THE WATER BOIL THE SECOND TIME? 
Pull the answer tab that you think answers the question most 
completely. Put the tab on the tab card under the tabs you 
pulled from the opposite page. If the answer under the tab 
is a "YES" response, you have correctly answered the question. 
If the answer under the tab is a "NO" response, then you may 
go back and gather more information by pulling more tabs from 
the previous pages. Keep going until you get a "YES" response. 
on ' this page. 
l. When the liquid was poured over the bot­
tle all of the steam that was in the bot­
tle went out of the top of the bottle. 
Then because the liquid that was poured 
over was hot, the water inside the bottle 
boiled the second time. 
2. When cold liquid was poured over the bot­
tle with the cork in it, the steam in the 
bottle cooled and turned back to liquid imlEfl 
water. Then because there was less push­
ing on the water and the water was still 
hot, the water boiled the second time. 
3. When hot liquid was poured over the bot­
tle with the cork in it, it heated the 
water in the bottle and made it boil the 
second time. 
4. Suction made the water boil the second time. 1i1~11:\ I 
5. There was something special in the water 
and when the cold liquid was poured over IiiI I iiiIthe bottle, the water boiled the second 
time. 
6. When the cold liquid was poured over the 
bottle with the cork in it, it mixed with 
the hot water and steam in the bottle and 
made it boil the second time. 
After you have found the "YES" tab on this page, turn over to 
the next page and answer two more questions. 
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A scientist had three buckets like those below: 
1 3 
He put the same amount of water in each of the buckets. He 
then used a special machine that took all of the air out of 
bucket 2 and put it in bucket 3. Then he put covers on buc­
ket 2 and bucket 3 to deep anything from coming into or going 
out of the buckets. He then heated each bucket with the same 
amount of heat. 
QUESTION U 
When will the water boil? Put a check by the answer you choose. 
a. It will boil first in bucket 1. 
b. It will boil first in bucket 2. 
c. It will boil first in bucket 3. 
d. It will boil at exactly the same time in all of 
the buckets. 
QUESTION f2 
Suppose we take the covers off the tops of the buckets. When 
will the water boil? Put a check by the answer you choose. 
a. It will boil first in bucket 1. 
b. It will boil first in bucket 2. 
c. It will boil first in bucket 3. 
d. It will boil at exactly the same time in all of 
the buckets. 
STOP 
When you are finished 
with these two questions, 
close the test booklet. 
DO NOT GO BACK TO OTHER PARTS OF 
THE TEST. 
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THE TAB INVENTORY 
OF 
SCIENCE PROCESSES 
B 
WHY DOES THE BOARD MOVE EASILY AT FIRST BUT NOT LATER? 
Put a check by the answer that you think is most correct. 
1. The board moves easier at first because it is filled with 
air. After awhile most of the air is out of the balloon 
and the board does not move. 
2. The board moves easier at first because the air coming out 
of the balloon pushes the board around the table. After 
awhile most of the air is out of the balloon and the board 
does not move. 
3. The board moves easier at first because the air corning out 
of the balloon pushes the board up f rorn the table and the 
woman can push it easier. After awhile most of the air is 
out of the balloon and the board is touching the table, 
making it harder to push. 
4. The board moves easier at first because the air coming out 
of the balloon comes through a hole in the bottom of the 
board. After awhile most of the air is out of the balloon 
and the board does not move. 
After you have made a mark by your answer, turn the page and 
gather clues about the problem. 
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Here are some clues you might want to gather to help you solve 
the problem. If you want to know the answers to any of the 
clue questions, pull the tabs off the answers and put the tabs 
on the tab card in the order which you pulled them. 
A. If the air coming out of the balloon pushed hard 
enough could it lift the board up from the table? [ YAs I 
B. Does the air come out of the balloon through one 
hole in the bottom of the board? GiJ 
c. Is there something other than air in the balloon? GD 
D. Is there something slippery on the table that makes 
the board slide easier? [;!] 
E. At the end of the film, was the air coming out of 
the balloon pushing hard enough to lift the board G!J 
up from the table? 
F. Is the table slanted? G!J 
G. Was there more air in the balloon at the beginning 
of the film than there was at the end? ~ 
H. If the woman did not push the board, would it move 
across the table? ~ 
At the beginning of the film, was the air coming 
out of the balloon pushing hard enough to lift the h!sl 
board up from the table? 
J. would the board move over the table easier if the 
board and the table were not touching? 
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WHY DOES THE BOARD MOVE EASILY AT FIRST BUT NOT LATER? 
Pull the answer tab that you think answers the question most 
completely. Put the tab on the tab card under the tabs you 
pulled from the opposite page. If the answer under the tab is 
a "YES" response, you have correctly answered the question. If 
the answer under the tab is a "NO" response, then you may go back 
and gather more information by pulling more tabs from the pre­
ceeding page. Keep going until you get a "YES" response on 
this page. 
l. The board moves easier at first because the air 
corning out of the balloon pushes the board around 
the table. After awhile most of the air is out of 
the balloon and the board does not move. 
2. The board moves easier at first because the air 
coming out of the balloon pushes the board up from 
the table and the woman can push it easier. After 
awhile most of the air is out of the balloon and 
the board is touching the table, making it harder 
to push. 
3. The board moves easier at first because the air 
coming out of the balloon comes through a hole in 
the bottom of the board. After awhile most of the 
air is out of the balloon and the board does not 
move. 
4. The board moves easier at first because it is filled 
with air. After awhile most of the air is out of li\\li'4zl 
the balloon and the board does not move. 
-ll 
DO NOT GO PAST THIS PAGE 
UNTIL YOU ARE 'IOLD TO DO SO 
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WHY DOES THE BLADE BEND AND THEN STRAIGHTEN OUT? 
Put a check mark by the answer that you think is most correct. 
1. The knife looks like this: ~I:======================= 
It is an ordinary table knife like a butter knife. It melts 
when it is put in the fire and bends. When the knife is put 
in the liquid it cools and goes back to its normal shape. 
2. The knife looks like this: one metal 
another meta l 
When the knife is heated, the top metal melts and causes the 
knife to bend. When the knife is put in the liquid, it cools 
and goes back to its normal shape. 
3. The knife looks like this: 
It is an ordinary knife, like a butter knife. When it is put 
in the fire the knife expands and bends. When the knife is 
put in the liquid, it cools and goes back to its normctl shape. 
4. The knife looks like this: one meta l 
another meta 
When the knife is heated in the flame, it bends toward the 
ground because the bottom metal gets smaller and the top me­
tal gets larger. When the knife is put in the liquid, it 
cools and goes back to its normal shape. 
5. The knife looks like this: one meta l 
anot er me ta 
When the knife is heated, the metals expand the same amount 
and the knife bends. When the knife is put in the liquid, 
it cools and goes back to its normal shape. 
one metal6. The knife looks like this: 
another meta 
When the knife is heated, the top metal expands faster than 
the bottom metal. The bottom metal then pulls the top metal 
into a curve and the knife bends. When the knife is put in 
the liquid, it cools and goes back to its normal shape. 
After you have made a mark by your answer, turn the page and 
gather clues about the problem. 
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Here are some clues you might want to gather to help you solve 
the problem. If you want to know the answers to any of the clue 
questions, pull the tabs off the answers and put the tabs on the 
card in the order which you pulled them. 
A. Was the knife made of brass and steel? 
one meta lB. Look at this knife: 
another meta l 
Suppose this knife were heated and the top metal 
expanded faster than the bottom metal. Would the 
bottom metal pull the top metal so that the knife 
bends? 
c. Was the knife longer when it was curved than it 
was when it was straight? 
D. Did the flame melt the knife? 
E. Was one side of the knife made of one metal and the 
other side made of another kind of metal? IYES I 
F. Was the knife made of more than one kind of metal? IYfls l 
G. Was the knife an ordinary table knife? 1.NQ j 
H. If the knife were made of tin and gold, would the 
knife bend if it were heated? ~ tin 
go 
I. Do all metals expand the same amount if they were 
heated ·with the same amount of heat? fi:rs+tl 
J. Was the liquid in the tank water? Iyts] 
K. Does one part of the knife expand faster than the 
rest of the knife? ~ 
L. Does the knife expand when it is put in the flame? (Yts] 
M. Suppose the knife were made of two different metals: 
one metal 
• .J ~ . 
another metal 
Would the knife bend if the two metals were not 
attached to each other? 
N. Suppose the knife is bent like this: ~metal 
another ~---~ 
metal ~ 
Does this mean t _hat the metal on top expands faster 
then the bottom metal if the knife is heated? 
o. Was the liquid in the tank such that is cooled 
the knife? 
P. After the knife was bent, if it would have been 
allowed to cool without putting it in the liquid, 
would it have straightened out? 
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WHY DOES THE BLADE BEND AND THEN STRAIGHTEN OUT? 
Pull the answer tab that you think answers the question most com­
pletely. Put the tab on the tab card under the tabs you pulled 
from the opposite page. If the answer under the tab is a "YES" 
response, you have correctly answered the question. If the ans­
wer under the tab is a "NO" response, then you may go back and 
gather more information by pulling more tabs from the opposite 
page. Keep going until you get a "YES" response on this page. 
1. The knife looks like this: 
When the knife is heated in the flame, it bends 
toward the ground because the bottom metal gets 
smaller and the top metal gets larger. When the 
knife is put in the liquid it cools and goes back 
to its normal shape. •one metal 
2. The knife looks like this: anot er meta 
When the knife is heated, the top metal expands 
faster than the bottom metal. The bottom metal 
then pulls the top metal into a curve and the 
knife bends. When the knife is put in the li­ 11111 
quid it cools and goes back to its normal shape. 
3. The knife looks like this: ~~========== 
It is an ordinary knife, like a butter knife. 
When it is put in the fire the knife expands and 
bends. When the knife is put in the liquid, it 
cools and goes back to its normal shape. •4. The knife looks like this: ~~========== 
It is an ordinary table knife like a butter knife. 
It melts when it is put in the fire and bends. 
When the knife is put in the liquid it cools and 
goes back to its normal shape. Iii I 
5. The knife looks like this: one metal ~====a==n=o=t~h=e=r===m=e=t~a:=;:l====:3 
When the knife is heated, the top metal melts and 
causes the knife to bend. When the knife is put 
in the liquid, it cools and goes back to its nor­
mal shape. 1 1 11 ·;~ 
6. The knife looks like this: <:::::::?rt======o=n=e==:m~e=t==a=l=::;=:;:::::::=3 ~ another metal 
When the knife is heated, the metals expand the 
same amount and the knife bends. When the knife 
is put in the liquid it cools and goes back to 
its normal shape. 
11.fter you have found the "YES" tab on these pages, turn over to 
the next page and answer two more questions. 
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LOOK AT THESE THREE KNIVES: 
metal 1 the
r-------J=== am e ~ ~~etal s ~IL-·
Jack's Knife Ken ' s Knife Joe's Knife 
The knives are exactly the same size. 
We heat all three knives with the same amount of heat. 
QUESTION # 1 
Which knife will bend the most? Check the answer you choose. 
a. Jack's knife will bend the most. 
b. Ken's knife will bend the most. 
c. Joe's knife will bend the most. 
d. All knives will bend the same. 
QUESTION # 2 
In Joe's knife, metal 2 expands more than metal l if they 
are heated with the same amount of heat. Which way will 
the knife bend? Put a check by the answer you choose. 
I. ~
meta l 2 
II. 
III. STOP 
me ta l 1 
met a l 2 ll 
When you are finished with 
these two questions close the 
booklet. 
test 
·'1' f. I 
w~\\~,,~w1Jkl1 
DO NOT GO BACK TO OTHER 
THE TEST 
PARTS OF 
In this chapter the desired outcomes of science instruction, inquiry and its transfer, and 
their relationship to the Conditions-for-Learning filter, are described. Inquiry training as 
a filter element includes the student having autonomy in data intake plus guided practic~ 
in inquiry strategies. The investigator examines the effect of inquiry training on students 
problem solving behavior and the transfer of this to other situations. 
III. TOW ARD MORE PRODUCTIVE INQUIRY IN 
ELEMENTARY SCHOOL SCIENCE 
Howard L. Jones 
COLLEGE OF EDUCATION 
UNIVERSITY OF HOUSTON 
HOUSTON, TEXAS 
Three terms, "inquiry," "discovery," and "problem-solving" are often used inter­
changeably. Gagne ( 1965), for example, indicates that "Problem-solving as a 
method of learning requires the learner to discover [italics his] .. . [a] ... higher­
order principle without specific verbal help." Suchman (1962), in describing 
Inquiry Training, states that students can practice their inquiry methods by search­
ing for their answers to problem situations. 
If the tern1s "inquiry," "discovery," and "problem-solving" are at least similar, 
then perhaps the claims for "learning by discovery" described by Kersh ( 1964) 
hold for all three. Kersh indicates a common belief is that when a student learns by 
discovery, he (a) develops an interest in the task; ( b) better understands what he 
learns, and so is able to remember and to transfer what is learned; and ( c) learns 
something similar to a 'learning set"-a strategy or, perhaps, strategies for future 
discovery. 
Kersh also notes that while research evidence can support the claim that learners 
become interested in whatever they are learning, the evidence is equivocal with 
respect to the other two claims. The focus of this chapter is on the investigation of 
these other claims. Does a student better understand what he learns, and is he 
better able to transfer this knowledge learned through discovery, inquiry, or 
problem-solving into other situations? Can learners be taught to become more 
productive problem solvers? 
DESIGN OF THE STUDY 
The subjects of this study were 109 sixth-grade students in an Austin, Texas, 
school. While a range of reading abilities and science background scores were 
exhibited by the students, the median IQ of 120 for the group indicated students 
of above-average intelligence. 
Approximately one-half of the students were involved in planned guidance 
designed to help them enhance their problem-solving behaviors. The other students 
served as a control group. For those who were involved in the guidance, these steps 
were followed: ( 1) pretest, ( 2) planned guidance, ( 3) post-test. The second step 
(guidance) was omitted for the control group. 
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Before the guidance period, all students were administered a modified form of 
the TAB Science Test (see pages 35-57 of this monograph). After the planned 
guidance period all students were administered a second form of the TAB Science 
Test. 
Planned Guidance. The guidance program used in this study was based on the 
Illinois Inquiry Training Program described by Suchman ( 1962). 
Key elements of the Inquiry Training Program are ( 1) problem episodes, 
(2) the responsive atmosphere, ( 3) the focus on process, and (4) guided practice. 
In the problem episodes the students are placed in situations where the goal is 
"to find out why." The means of attaining this goal is through their asking questions 
of the instructor which can be answered "YES" or "NO." The students are con­
fronted with short physics films, each accompanied by a title asking a question 
about the particular outcome of the demonstration on the film. 
A responsive atmosphere is considered to be a very important condition for 
inquiry. The inquirer must be able to obtain data from his surroundings, and he 
must have the freedom to search and to gather data in accordance with his in­
formational needs. 
In Inquiry Training the instructor assumes a new role in the classroom: he stops 
"teaching" and begins responding. He stops structuring concept development for 
the student and starts aiding in discovery by the student. Thus, the student, having 
a greater chance to employ autonomous search and data processing, will be in a 
better position to perform the inquiry operations with skill and confidence. 
By focusing on process the instructor places the burden on the student of finding 
out an answer and also of thinking about the way he found the answer. The typical 
elementary school child is concerned with content and is relatively unaware of the 
processes that are involved in obtaining this content. An important part of Inquiry 
Training is that of calling the student's attention to the dimensions of process and 
showing him that the productivity of inquiry is a function of the methods he uses. 
In the guided practice of inquiry sessions the students are permitted to make 
mistakes in strategy, but the instructor makes certain that when students run into 
difficulty the sources of their troubles are pointed out to them. The instructor 
reviews students' operations with them using audio-tape replays in an attempt to 
help students determine which strategies and tactics are most effective for them. 
One important modification of the inquiry procedure was made for this study. 
In the Inquiry Program, "correct" answers are typically defined according to the 
students' criteria. That is, the inquiry instructor accepts any problem solution that 
the student accepts. There is no forcing an external answer upon students. For 
this reason, students are not permitted to ask "Am I right with this explanation?" 
questions of the instructor. 
In this research study, the investigator was searching for evidence of cognitive 
growth and ability to transfer correct (as determined by scientists) information 
into other problem situations. Consequently, predetermined answers were selected 
as "correct" answers to the problems. The student was placed in the position of 
discovering a correct (scientifically) answer rather than inventing one (not neces­
sarily scientifically correct). 
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For a complete description of the Inquiry Training Program see Suchman's 
( 1962) research report and the subsequent Inquiry Development Program­
Developing Inquiry ( 1966). 
Instrument for the Measurement of Inquiry. The TAB Science Test, described 
in the preceding chapter, was modified for use in this study. In the TAB Science 
Test format, the student is asked to select a correct answer to a problem after seeing 
a problem demonstration. In the modified TAB Science Test ( MTAB) the student, 
after seeing a problem demonstration, is asked to write his explanation (or I DON'T 
KNOW) before he gathers any data. After expressing a written answer the student 
is instructed to gather data by pulling tabs from the test. After searching and 
processing data the student is asked to construct another written explanation of his 
discovered or verified answer or problem solution. Success or failure in problem 
solution is inferred from a correct or incorrect (instructor judgment) stated prob­
lem solution. 
In an attempt to measure student transfer of problem solution to other related 
problems, the student is then asked to suggest an explanation for another problem 
having a similar solution. Success in transfer is inferred from a correct explanation 
on the transfer problem. Transfer is assumed to have taken place even if the student 
transfers an incorrect problem solution to the transfer question. 
FINDINGS 
A modified X2 test, the McNemar Test for Significance of Changes, was used to 
evaluate the hypothesis of possible relationships between Inquiry Training and 
changes in students' problem-solving behaviors, and between Inquiry Training 
and changes in students' concept transfer. As indicated in Table I, the observed 
X2 exceeds the critical value at the .05 level of significance. A significant relation­
ship was found between Inquiry Training and the problem-solving behaviors of 
the subjects. Students exposed to Inquiry Training were better able to generate 
scientifically correct problem solutions. Table II indicates the results of statistical 
analysis of the second hypothesis. No relationship was found between Inquiry 
Training and changes in concept transfer of students. Students exposed to Inquiry 
Training were not found superior to control students in concept transfer. 
SUMMARY-IMPLICATIONS AND LIMITATIONS 
Can children benefit from directed instruction in the strategies of problem­
solving, discovery, and inquiry? Evidence from the study reported in this chapter 
indicates that some elementary school students, if they are exposed to guidance 
that is designed to help them enhance their problem-solving behaviors, do generate 
correct problem solutions more frequently than do students not given training. 
From this an inference can be made that guided students do become more effective 
and productive problem solvers. 
Evidence from this study also indicates no significant relationship between 
Inquiry Training and students' transfer of concepts to solve similar problem 
situations. 
The one important implication of the study is that students can, indeed, become 
more productive problem solvers with practice. If problem-solving is considered 
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TABLE I 
INQUIRY TRAINING AND PROBLEM SOLVINGa 
Incorrect Correct 
Solution Solution Control 
x~ = 0.24 
Experimental 
x~ = 5.41 ( .o5) 
It 
Correct 
Solution 
Incorrect 
Solution 
TABLE II 
INQUIRY TRAINING AND CONCEPT TRANSFERa 
Incorrect Correct 
Transfer Transfer Control 
x~ = o.84 
Experimental 
x~ = 1.04 ( n.s.) 
a 
Correct 
Transfer 
Incorrect 
Transfer 
to be an important educational end product, science instructional materials should 
be developed or modified in accordance. 
There are several limitations to the study. Certainly the size of the sample must 
be considered. In addition, the high intelligence of the subjects might detract from 
any transfer of results. Further study needs to be done with a larger sample size 
in a selected situation of less homogeneity. 
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Only those data from students who showed changes in problem-solving were 
used in the analysis of the relationship between Inquiry Training and problem­
solving and concept transfer. Consideration was not given to those students who 
demonstrated no change in their lack of success in problem-solving. What charac­
terizes students who do not change their behaviors as a result of Inquiry Training? 
A question is also raised concerning the relationship between concept transfer 
and Inquiry Training. Even some students who were successful problem solvers 
on the MTAB were not able to apply the concept in a different situation. Is the 
application of a concept, just discovered or verified, an adequate criterion for 
transfer? 
The MTAB is designed to allow the child to express himself in presenting an 
answer to a problem. No hints are given whether the student is right or wrong. 
Would a student be helped in his problem-solving and concept transfer if he 
were rewarded by knowing his answer is correct? 
Finally, the question is raised as to what student characteristics are indicative 
of successful problem-solving or inquiry. 
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How much does one need to know in order to ask relevant questions--0r to inquire? The 
relationship between this element of the Student filter, science knowledge, and the assess­
ment of focal points 3 and 4 is the focus of this investigation. 
IV. THE RELATIONSHIP BElWEEN INQUIRY 
AND SCIENCE KNOWLEDGE 
Howard L. Jones 
COLLEGE OF EDUCATION 
UNIVERSITY OF HOUSTON 
HOUSTON, TEXAS 
Educators of the future, looking at the 1950's and '60's, will probably describe 
the revolution in science and mathematic:> education as changes in content. Sets, 
number lines, processes, and laboratory techniques have demanded much of the 
headlines in professional journals and daily newspapers. But certainly the future 
educator will place as much emphasis in his description on the role of discovery, 
problem-solving, and inquiry in science and mathematics classrooms. 
Science and mathematics education have benefited greatly from the modification 
in emphasis of objectives from content-oriented goals to process- and method­
oriented goals. The philosophy that "You can't teach children the things that we 
expect them to know in the future" has placed the burden of classroom learning 
on the child's solving problems and acquiring the skills necessary for future 
problem-solving. 
But content and process must go hand in hand. One would have difficulty 
imagining a classroom where both problem-solving and science content cannot 
both be emphasized. But must the student have a large amount of science content 
in his repertoire before he can solve problems and inquire? This chapter asks what 
effect a student's science knowledge has on his inquiry behaviors. 
THE STUDY 
Logically, students who have the greatest background and experience should 
have an advantage over other students when it comes to solving problems. Gagne 
( 1965) describes a problem solution as a "higher order principle" which is formed 
by the learner's combining previously learned principles. And if a learner has 
more "previously learned principles" shouldn't he be a more proficient problem 
solver? Butts' ( 1965) results do not seem to corroborate this logic. Butts found that, 
for college students, abundance of factual knowledge does not necessarily ac­
company good problem-solving behaviors. 
On the other hand, what if two learners have similar backgrounds and ex­
periences and a similar store of "previously learned principles?" Does this insure 
that these learners will be equally proficient at problem-solving? Some mention is 
made in the literature of problem-solving aptitude, learning sets, and heuristics of 
discovery. Are there such traits really exemplified by learners? Carrol's ( 1963) 
definition of aptitude-the amount of time required by learners to attain mastery 
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of a learning task-might indicate that perhaps some learners have higher apti­
tudes for problem-solving and inquiry because they have learned the necessary 
skills in a shorter period of time. 
Two related studies are reported here. Both deal with the relationship between 
past science knowledge and students' inquiry or problem-solving behaviors. A 
measure of student inquiry behaviors, the TAB Science Test (see pages 35-57) was 
given to 669 fourth-, fifth-, and sixth-grade students who had previously been 
given the Sequential Test of Educational Progress (STEP). The STEP has been 
described by its originators as measuring the ability to select and define problems, 
suggest or screen hypotheses, interpret information, and reason quantitatively and 
symbolically, as well as a student's science knowledge. 
Table I indicates the correlation between science knowledge, as measured by 
the STEP, and students' inquiry behaviors as measured by the TAB Science Test. 
From the table one can see a significant relationship between students' past science 
knowledge and their inquiry behaviors. 
TABLE I 
STUDENTS' SCIENCE BACKGROUND AND INQUIRY BEHAVIORS 
TAB Science Test TAB Science Test TAB Science Test 
Form AT-Scores Form l3 T-Scores Both Forms T-Scores 
r(TAB) (STEP.) .16 .20 .19 
Number of subjects 158 511 669 
Significance .05 .01 .01 
A second, related finding .was generated from the investigation of the relation­
ship between Inquiry Training and students' becoming more proficient at inquiry. 
Previous to the Inquiry Training period both the STEP and the National Achieve­
ment Test's Elementary Science Test (EST) were administered to the subjects. 
The EST was designed to measure practical applications, cause and effect relation­
ships, miscellaneous facts, simple identifications, and evaluations of science state­
ments. A reviewer, William Locuw ( 1959), referred to the test as one of factual 
rerall. · 
Comparison of the control group described in the previous chapter and the group 
exposed to Inq'\liry Training with respect to changes in inquiry behaviors was 
accomplished statistically using the Mann-Whitney U-Test. The resu~ts of the test 
are found in Table II. No significant relationship was found . between students' 
science background and t4eir becoming more proficient inquirers. 
From the results reported here, indications are that, while a student's science 
background (as measured by STEP) may . influence his inquiry behaviors, his 
changing to more proficient inquiry behaviors as a result of inquiry training may 
not be influenced by his past science knowledge as measured by STEP and EST. 
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TABLE II 
FACTUAL INFORMATION AND CHANGES IN STUDENTS' INQUIRY 
STEP EST 
Number of subjects 109 109 
Control ss 50 50 
Trainee ss 59 59 
U Statistic 1432.5 1182.0 
zscore 0.26 1.82 
Probability of chance 0.80 0.07 
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Using the terminal desired outcomes of science instruction as defined by the American 
Association for the Advancement of Science, Dr. Raun describes a study in which the 
relationship between the terminal behaviors of classification, using numbers, observation, 
and using space / time relationships, and a series of elements of the Student filter are ex­
amined. The elements of the Student filter were problem-solving ability, intelligence, 
achievement in science, reading, and mathematics, attitudes, selective perception, verbal 
-fl,uency, ideational -fl,uency, and perceptual closure. His findings emphasize the impor­
tance of the teacher's awareness of individual differences in the student and the use of 
these differences in planning instruction. 
V. THE RELATIONSHIP BETWEEN STRATEGIES OF INQUIRY 
IN SCIENCE AND STUDENT COGNITIVE AND 
AFFECTIVE BEHAVIORAL CHANGE 
Chester E. Raun 
TEMPLE UNIVERSITY 
PHILADELPIIlA,PENNSYLVANIA 
Current curriculum organizations in science teaching for the elementary school 
place emphasis on inquiry or problem-solving. For such curriculum organizations 
to provide experience in inquiry situations, the student is assumed to be actively 
involved in meaningful activity. Bruner ( 1960) suggests that performance by the 
student is necessary in order to know what he has understood. Piaget ( 1964) 
presents the concept that learning is provoked by situations and must involve 
active assimilation. 
Active assimilation through experience and discovery (i.e., through student 
involvement) implies a change in observed behavior. Ripple ( 1964) suggests that 
from changes in observed behavior one might then infer changes in cognitive and 
affective behaviors. These behaviors may be described as internalized mental 
activities, influenced by learning experiences and revealed through observable 
behavior. Bloom ( 1956) suggests that these behaviors may be revealed in one or 
more of the factors associated with intellectual abilities and skills. 
Although cognitive behavior is more clearly identified as a faculty of knowing 
as distinguished from the influence of feeling, there is considerable research indi­
cating that cognitive and affective behavior cannot be completely separated 
(Bloom and Broder, 1950; Johnson, 1955; Russell, 1956; Wertheimer, 1945). 
Bruner ( 1960) has emphasized the importance of strategies with which an indi­
vidual approaches a task or solves a problem. 
Gagne ( 196.3) suggests: 
It seems reasonable to consider that strategies are mediating principles 
which do not appear in the performance of the task itself, but which may 
never-the-less affect the speed or excellence of that performance.... It 
is also possible to conceive of them as having principles like qualities, and 
of being made up essentially of a chain of concepts ... ( p. 45). 
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Discussing the design of instruction Gagne ( 1963) continues: 
There is considerable interest in the learning of strategies in connection 
with education in science, since scientific methods may themselves be 
viewed as containing strategies. Science educators frequently emphasize 
the importance of learning of "processes" (such as observation, classifica­
tion, inference, model building) to instruction in the sciences ( p. 46). 
An assumption is thus made that "processes" and strategies of science are related, 
and, therefore, a curriculum organization in science teaching that emphasizes 
inquiry might be considered to be concerned with strategies of inquiry. Further­
more, one might hypothesize that exposure to situations focusing on inquiry and 
student involvement should evoke changes in student cognitive and affective be­
haviors as a consequence of interacting with the strategies of inquiry of a cur­
riculum. Figure 1 represents a conceptual model of such hypothesized interactions. 
As identified in the curriculum materials of Science-A Process Approach, these 
four strategies of inquiry in science were selected for study: ( 1) classifying, 
(2) observing, ( 3) using number relations, and ( 4) recognizing and using space/ 
time relations. 
With these strategies of inquiry, what specific behaviors could be expected to 
be altered? Would, for example, the strategies of inquiry in science alter a student's 
problem-solving ability? Gagne and Brown ( 1961) suggest that the best learning 
performance results from guided discovery and that in problem-solving perform­
ance it appears "what is learned" is less important than "how it is learned." Might 
the approach to learning be a significant factor in problem-solving ability? 
McNemar ( 1955) finds fluency, past experience, and variability as factors in 
problem-solving ability, while Gagne and Smith ( 1962) add the factor of 
verbalization. 
Bloom ( 1964), in discussing the emphasis of most intelligence tests on logical 
reasoning and problem-solving, points to the factor of an environment that restricts 
opportunities to solve problems or think clearly, that discourages the individual 
and is likely to retard intelligence development. Several studies (Rogers, 1930; 
Louise, 1947; Tozer and Larwood, 1958) suggest that new and intensive learning 
experiences have a greater effect on developing problem-solving ability than con­
tinuation of the same experiences. 
Bloom ( 1964) provides clear evidence that the stability of measured intelligence 
increases with age. A number of studies on cognition suggest that cognitive 
behavioral changes occur more easily as age increases ( Bousfield, Easterson, and 
Whitmark, 1958; Bruner, 1964) and that age is a more significant factor than IQ in 
the ability to learn simple associations ( Akutagawa and Benoit, 1959). For Burt 
( 1958) intelligence seems to become more and more differentiated with age. Can 
a curriculum sequence utilizing strategies of inquiry provide the learning exper­
ience opportunities, the environment, and the need to solve problems? If it does so, 
can such a sequence result in more variation and change in the quantity and 
quality of tested intelligence? 
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D A AFFECTIVE 
ANTECEDENT STRATEGIE~ BEHAVIOR [;1 ~!CONSEQUENT A 
1 
OBSERVED INPUT OF INQUIRY <: B"l) OUTPUT OBSERVED 
BEHAVIOR IN s~}E ~Ef':\coGNITIVEC] C' BEHAVIOR 
II\ BEHAVIOR 
I c I 
L---------L------FEEDBACK-----------1 
WHERE: A = Strategies of inquiry in science 
entering affective areas. 
B = Strategies of inquiry in science with 
effects on affective and cognitive 
areas. 
C = Strategies of inquiry in science 
entering cognitive areas. 
D = Strategies of inquiry in science with 
no effects on affective or cognitive 
areas. 
F =Feedback effects which might influence~ 
interaction in subsequent school years 
or in another curriculum organization. 
A' = Alteration of affective behavior. 
B' =Alteration of affective and cognitive
behavior. 
c• = Alteration of cognitive behavior. 
Figure 1 
Model of Interaction of Strategies and Affective and Cognitive Behavior 
Butts (1962), in a study of children's concept development as related to exper­
ience, found performance more closely related to past experience than to IQ. This 
suggests that pedormance in a specific behavior may be related to a set of factors 
other than IQ. One such factor researched by McBee and Duke ( 1960) was the 
interaction of intelligence, motivation and academic achievement. Motivation ap­
peared to be a significant factor in academic achievement in the areas of reading, 
arithmetic, and science. McBee and Duke inferred that increasing motivation 
results in about the same increment in achievement regardless of intelligence. 
Available evidence seems to suggest that achievement is highly dependent on the 
factors of interest, motivation, and intelligence. 
Studies of the relationship of attitude toward a subject area and knowledge 
gained suggest the importance of student interest in developing a positive attitude 
toward a subject area. Weller ( 1933) concluded that attitudes and skills could be 
developed with conscious effort, but that they could not be expected to develop as 
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concomitants of teaching facts alone. Greenberg ( 1964) found that attitude change 
is consistently related to information gain and is accompanied by a parallel amount 
of cognitive change. Perrodin ( 1966) found that students' attitudes toward ele­
mentary school science was favorable from grades four to six but began to decline 
at grade eight. Work by Gardner and Lambert ( 1959) indicates that there can be 
a powerful link between school attainment in a subject and the attitude of a 
learner. Evidence seems to suggest that the opportunity to be an active participant 
in learning activities rather than a passive recipient, to be involved in experience 
opportunities in which the teacher guides rather than tells, and to be able to 
express oneself freely are all factors leading to increased student interest. If these 
are factors leading to student interest, might not performance in the strategies of 
inquiry in science lead to more positive attitudes toward science? 
Gibson ( 1963) describes another dimension of behavior-that of attending­
which may be related to selectivity in perception. Available evidence of the effect 
of task performance on attending behavior is not clear. Does the possibility exist 
that attending ability, among other behavioral factors, may be influenced by the 
strategies of inquiry in science? 
Verbal fluency, ideational fluency, and perceptual closure may be factors of 
cognitive behavior which, according to Guilford, Fruchter, and Kelley ( 1959) may 
be closely associated with another dimension, that of divergent thinking. Wood­
worth ( 1938) identifies verbal fluency with problem-solving ability. Harootunian 
and Tate ( 1960) identify the factors of divergent thinking as related to systematic 
or logical reasoning. However, Harootunian ( 1966) also found that divergent 
thinking behavior was not related to reading achievement. 
With a curriculum designed to emphasize both inquiry and involvement, will 
cognitive and affective behavior be changed? Is there a relationship between 
providing the strategies of inquiry in teaching science (i.e., classifying, observing, 
using number relations, and recognizing and using space/ time relations) and spe­
cific cognitive and affective behaviors? Related research supports the expected 
dimensions of change for the selected criterion variables of achievement, problem­
solving, perceptual closure, verbal fluency, ideational fluency, tested intelligence, 
attitude, and selectivity of perception. 
DESIGN OF THE STUDY 
The sample of subjects employed in this investigation consisted of 95 regularly 
enrolled members from a single elementary school in Austin, Texas. The subjects 
were selected by choosing every third student from an alphabetical list made up of 
class rosters of four fourth-grade, three fifth-grade, and four sixth-grade classes. 
Pretest IQ data on the subjects were taken from their school records, using their 
most recent scores. The range in scores was from 81 to 131 with 114 being the 
median for the group. The range in chronological age, also secured from school 
records, was from 105 to 145 months with 124.5 months as the median age. 
The subjects, who had no recorded experience in a curriculum sequence which 
placed stress on strategies of inquiry in science, received five months of such ex­
perience followed by performance testing in the selected strategies of inquiry. 
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Pre-post test data were secured on all criterion behaviors prior to and following 
the e:-..'Periences with the strategies of inquiry in science. 
THE INSTRUMENTS 
To assess specific behaviors of students in Grades 4, 5, and 6 the following in­
struments were used: 
BEHAVIOR INSTRUMENT 
Verbal IQ California Mental Maturity Test, 
1963 S-Form, Level 2 
Nonverbal IQ California Mental Maturity Test, 
1963 S-Form, Level 2 
Total IQ California Mental Maturity Test, 
1963 S-Form, Level 2 
Attending STEP Listening Test, Fom1s 4A and 4B 
Science Achievement STEP Science Test, Forms 4A and 4B 
Science Problem Solving TAB Science Test, Forms A and B 
Verbal Fluency Guilford Factor-Rhymes Test 
Ideational Fluency Guilford Factor-Common Situations Test 
Perceptual Closure Guilford Factor-Short Words Test 
Reading Achievement Metropolitan Achievement Test, Form A, 
Elementary Battery; Form A and Am, 
Intermediate Battery. 
Language Achievement Metropolitan Achievement Test, Form A, 
Elementary Battery; Form A and Am, 
Intermediate Battery. 
Arithmetic Problem Solving Metropolitan Achievement Test, Form A, 
Elementary Battery; Form A and Am, 
Intermediate Battery. 
Attitude Toward Science Semantic Differential 
Attitude Toward Scientists Semantic Differential 
Performance in Strategies 
of Inquiry ( AAAS) Student Process Measure 
FINDINGS 
The relationship between the criterion variables of behavior and the selected 
strategies of inquiry in science were tested by multiple linear regression. The 
criteria and predictor variables were tested in relation to the following questions: 
1. How reliable is a score indicating performance in a strategy of inquiry for 
predicting a particular behavior? For example, can performance in classi­
fying reliably predict a student's ideational fluency? 
2. Does a significant relationship exist between scores indicating performance 
in a strategy of inquiry and behavior change scores? 
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3. What is the magnitude of the equality of grade differences in the relation­
ship between scores indicating performance in a strategy of inquiry and 
behavioral change scores? 
Results of this analysis are presented in Tables I, II, and III. 
The evidence indicates that performance in selected strategies of inquiry is 
correlated with those behavior factors associated with intelligence, divergent think­
ing, attending, science recall, reading, and attitudinal percention of the potency of 
"science." The strategy of inquiry that indicated the greatest number of correla­
tions with behavioral change was "using numbers" followed by "classifying," "using 
space/ time relations," and "observing." Table I indicates probability levels for 
predicting this behavioral change. Apparently none of the strategies of inquiry 
can be used to predict behavioral change in all of the behavioral criteria. 
From the evidence presented appearances are that all of the selected strategies 
correlate significantly with the student's verbal and/ or total IQ behavior. The 
strategy of "classifying" is correlated with attending behavior and with the be­
havior of ideational fluency. The strategy of "using numbers" is correlated with 
achievement behavior in science recall, with verbal fluency, and with perceptual 
closure. The strategy of "using space/ time relations" is correlated only with the 
behavior associated with reading. Of the selected strategies "classifying," "observ­
ing," and "using numbers" are correlated with the student's attitude toward the 
potency of science. 
TABLE P 
SUMMARY OF PROBABILITY LEVELS FOR THE PREDICTION OF 
BEHAVIORAL CHANGE BY THE STRATEGIES OF INQUIRY IN 
GRADES 4, 5, AND 6 
Using 
Using Number Space/Time 
Behavior Classifying Observing Relations Relations 
IQ Verbal 0 .01 0 .05 0 .01 0.01 
IQ Total 0 .05 n.s. 0 .05 0 .05 
Attending 0 .05 n.s. n.s. n.s. 
Science Recall n.s. n.s. 0 .05 n.s. 
Verbal Fluency n.s. n.s. 0 .05 n.s. 
Ideational Fluency 0 .05 Il.S. n.s. n.s. 
Perceptual Closure n.s. n.s. 0 .05 n.s. 
Reading n.s. n.s. n.s. 0 .05 
Attitude to Potency 
of Science 0 .01 0 .05 ".05 n.s. 
" Significant at the level indicated. 
a Change in the behaviors of nonverbal IQ, Science Problem Solving, Language 
Achievement, Arithmetic Problem Solving, and Attitude toward Scientists were not 
significantly predicted by the Strategies of Inquiry. 
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TABLE II 
SUMMARY OF SIGNIFICANT INTERACTIONS AMONG GRADES FOR 
THE RELATIONSHIP BETWEEN BEHAVIORAL CHANGE AND THE 
STRATEGIES OF INQUIRY IN GRADES 4, 5, AND 6 
Using 
Using Number Space/ Time 
Behavior Classifying Observing Relations Relations 
IQ Verbal 0 .01 0 .01 n.s. 0 .01 
IQ Nonverbal n.s. n.s. n.s. 0 .05 
IQ Total 0 .01 0 .01 0 .01 0 .01 
Verbal Fluency 0 .01 0 .01 0 .01 0 .01 
Perceptual Closure 0 .01 0 .01 0 .01 0 .01 
0 Significant at the level indicated. 
TABLE III 
SUMMARY OF SIGNIFICANT GRADE DIFFERENCES FOR THE 
RELATIONSHIP BETWEEN BEHAVIORAL CHANGE AND THE 
STRATEGIES OF INQUIRY IN GRADES 4, 5, AND 6 
Using 
Using Number Space/ Time 
Behavior Classifying Observing Relations Relations 
IQ Verbal 0 .01 0 .01 0 .01 0 .01 
IQ Total 0 .01 0 .01 0 .01 0 .01 
ScienceRecall 0 .05 0 .05 0 .05 0 .05 
Verbal Fluency 0 .01 0 .01 0 .01 0 .01 
Ideational Fluency n.s. n.s. n.s. 0 .05 
Perceptual Closure 0 .01 0 .01 0 .01 0 .01 
Reading 0 .01 0 .01 0 .01 0 .01 
Language Total 0 .01 n.s. 0 .05 0 .05 
Arithmetic Problem 
Solving 0 .01 n.s. 0 .01 0 .01 
Significant at the level indicated. 
Further findings indicate limited evidence of significant interaction among 
grades between the behaviors associated with intelligence and divergent thinking 
and performance in the strategies of inquiry in science (see Table II). There 
appears to be no consistent pattern among grades. Further analysis of grade 
differences indicates that grades 4, 5, and 6 are not equally different with regard 
to behavioral change (see Table III). Interestingly, no significant differences 
appeared in the relationship between the strategies of inquiry and the behaviors 
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associated with attitude, attending, and science problem-solving. This suggests that 
grades 4, 5, and 6 may be equal with regard to these behaviors. 
DISCUSSION 
Upon examining the correlations between the strategies of inquiry and be­
havioral change one will perceive that none of the strategies of inquiry can be used 
to predict behavioral change in all of the behavioral criteria. Each strategy of 
inquiry may call for a different cognitive behavior and may be closely related to 
specific tests used in the study. For example, measuring a student's performance 
in "classifying" appears to be useful in predicting attending behavior. A reasonable 
inference can be drawn that there are similar cognitive behaviors in "classifying" 
and attending. One might conclude that the strategy of "classifying" is effective 
in sharpening perceptive selectivity. An inference can also be made that the 
measuring instruments are closely related. 
Harootunian and Tate ( 1960) consider the divergent thinking behavior of 
ideational fluency to be the facility to call up ideas where quantity rather than 
quality is emphasized. The correlations between the strategy of "classifying" and 
ideational fluency may suggest that classifying is related to the quantity of student 
ideas and/or concepts. 
A possible interpretation of the correlations of the strategy of "using numbers" 
with behavior in science recall and in verbal fluency may be related to the close 
association of mathematics and science lessons. Possibly reinforcement of experi­
mental background may not only enhance some informational and relational 
knowledge but may also stimulate confidence and the opportunity to verbalize 
such knowledge. The apparent association of "using numbers" with behavioral 
change in perceptual closure may be interpreted as suggesting that this strategy 
sharpens the student's ability to identify objects or concepts in spite of perceptual 
distractions. 
Behavioral change in reading may be related to the strategy of "using space/ 
time relations." One possible inference from this relationship is that spatial dis­
crimination and, consequently, reading behavior is improved. Another, and more 
potent, inference is that the student's interests are stimulated and their curiosities 
and motivations are increased to the extent that desire and consequent improve­
ment in reading are the result. 
Apparently, behavioral change among the grades is not the same for all the 
criterion factors, i.e., younger children appear to change as much as older ones. 
The students do reflect an attitudinal change toward science and seem to see 
science as being more important as a result of five months of instruction. 
The preponderance of negative regression slopes resulting from the analysis 
suggests that the higher the student's initial score on a particular behavior, the 
less change occurs in the student. In a similar manner, the higher the student's 
initial score on a strategy of inquiry, the less change can be expected or predicted 
in the criterion behavior. 
Viewing actual change scores indicated that in many of the factors investigated, 
Grades 5 and 6 showed regressive tendencies. Gardner ( 1947) presents evidence 
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that slow development in science occurs between Grades 5 and 11. Is there a 
relationship between the findings of this study and those of Gardner's study? If 
there is a relationship, does this suggest that in most abilities, skills, and attitudes 
there is less change as the child's age increases? 
SUMMARY 
From an examination of the learning situation one might hypothesize that if 
exposed to situations which focus on inquiry and student involvement, certain 
changes should occur in student cognitive and affective behaviors as a consequence 
of interacting with the strategies of inquiry of a curriculum. With a curriculum 
designed to emphasize both inquiry and involvement, will cognitive and affective 
behavior be changed? 
A review of the literature suggests that factors of cognitive behavior may include 
problem-solving, perceptual closure, verbal fluency, ideational fluency, and tested 
intelligence. Affective behavior, though difficult to separate from cognitive be­
havior, may include attitude and selectivity of perception. The latter may be 
related to attending behavior. Both cognitive and affective behavior appear to be 
related to achievement. 
Criterion variables of behavior were tested to determine their relationship to the 
strategies of inquiry of science. Analysis of this relationship by multiple linear 
regression produced answers to the following questions: 
1. How reliable is a score indicating performance in a strategy of inquiry for 
predicting a particular behavior? 
2. Does a signilicant relationship exist between scores indicating perfom1ance 
in a strategy of inquiry and behavioral change scores? 
3. What is the magnitude of the equality of grade differences in the relation­
ship between scores indicating performance in a strategy of inquiry and 
behavioral change scores? 
Results of the analysis are summarized as follows: 
1. Apparently none of the strategies of inquiry in science, by themselves, can 
be used to predict behavioral change in all of the behavioral criteria. 
2. There is limited evidence of signilicant interaction among grades between 
the behaviors associated with intelligence and divergent thinking and per­
formance in the strategies of inquiry. 
3. No significant differences appeared in the relationship between the strat­
egies of inquiry and the behaviors associated \vith attitude, attending, and 
science problem-solving. Grades 4, 5, and 6 may be equal with regard to 
these behaviors. 
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The focus on conditions surrounding the child and their contribution to the desired out­
comes of instruction is most important. In this study two elements of the Student filter, 
the age of the child and his socio-economic background, are examined. 
VI. AN ASSESSMENT OF SCIENCE ACHIEVEMENT OF FIVE­
AND SIX-YEAR-OLD STUDENTS OF CONTRASTING 
SOCIO-ECONOMIC BACKGROUNDS 
Glenn E. McGlathery 
UNIVERSITY OF COLORADO 
BOULDER, COLORADO 
Children come to school from a variety of backgrounds. Not all bring the same 
tools for learning to the classroom. Many come to the learning situation with 
inadequate and underdeveloped skills. These children are, consequently, not ready 
to begin their academic careers. How can the schools cope with this problem of 
differences in the learning readiness among beginning school children? 
The failure of schools to cope with the problem of learning readiness among 
beginning school children from one segment of the school population is described 
by Hom ( 1966): 
In the past, as well as the present, our educational system has been de­
signed for the so-called "average-native-English-speaking-middle-class­
child." The negative results of such a program may be seen by the fact that 
approximately 80 per cent of the beginning first-grade pupils from a non­
English background have been retained in Texas schools because of their 
inability to read on a basis comparable to pupils for whom English is the 
native language. Such retentions have given rise to the erroneous notion 
that Spanish-speakers are "slow learners." Actually, these pupils merely 
learn more slowly inEnglish than they do in Spanish. ( p. 2) 
Is the school at fault if children fail? If so, what are the areas of weakness on the 
part of the schools? Does the relatively high incidence of failure among children of 
lower socio-economic groups imply a cause-effect relationship? If larger numbers 
of children from lower-class groups are to succeed in school, one apparently should 
work either on changing the child (that is, bring him up to the expected standard) 
or revising the existing curriculum to match the child. The first alternative would 
suggest a compensatory program that provides deprived children with background 
experiences which are normally absent from their lives and which have a bearing 
on learning readiness. In this way, compensation could be made for a lack in the 
preschool experiences normally expected of a child. The second alternative, chang­
ing the curriculum, would involve alterations in curriculum which, presumably, 
would result in academic experiences that would be more reasonable to the learner. 
Ausubel ( 1963) suggests that: 
. . . The lower-class child's alienation from the school is not so much a 
reflection of discriminatory or rejecting attitudes on the part of the 
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teachers and other school personnel ... ; it is in greater measure a reflec­
tion of the cumulative effects of a curriculum that is too demanding of 
him; and of the resulting load of frustration, confusion, demoralization, 
resentment, and impaired self-confidence that he must bear. ( p. 454) 
Deutsch ( 1965) has indicated that the child from the middle-class home is 
blessed with a "hidden curriculum" which, in essence, prepares him for his en­
counter with the curriculum of the school, while the child from the lower-class 
home does not have that advantage. On the contrary, the environment of the 
disadvantaged child does little to stimulate him in a way that would benefit him in 
his school career. Hunt ( 1964) suggests that the environment, in fact, contributes 
to the progressive retardation of the disadvantaged child. 
Ausubel ( 196.3) suggests: 
The possibility of arresting and reversing the cause of intellectual retarda­
tion in the culturally deprived pupil depends largely on providing him 
with optimal learning environment as early as possible in the course of his 
educational career. ( p. 454) 
Further, 
... better-than-average strategies of teaching are obviously necessary in 
terms of both general effectiveness and specific appropriateness for his 
particular learning situation. ( p. 454) 
Podendorf ( 1965) is more specific in characterizing the "optimal learning en­
vironment," suggesting the value of science content in a learning program for the 
disadvantaged. 
Disadvantaged children with adequate potential will profit equally with 
their counterparts in the more advantaged social structure if the series of 
activities or curriculum is culture free and appropriate methods of instruc­
tion are used. If the curriculum does not depend upon reading, diagrams, 
discussion of past experiences, or any of the accepted communication 
skills, they will have few handicaps. Indeed, the communication skills 
can be further developed through science activities. ( p. 168) 
Is science content culture-free? Does it in any way discriminate against the child 
with the impoverished background? If science instruction does not disfavor the 
culturally disadvantaged child, could we expect him to succeed in this area as 
well as his advantaged middle-class counterpart? 
Curriculum planners assume that the instruction offered beginning school chil­
dren is commensurate with the ability of the children. Is this a valid assumption? 
Given an innovative science program, Science-A Process Approach (AAAS, 1965), 
what are reasonable experiences for beginning school children from varying socio­
economic and ethnic backgrounds? In short, is socio-economic and ethnic back­
ground a predictor of success in science? Further, does age make a difference? 
Will the five-year-old beginning this program function as well as the six-year-old? 
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STATEMENT OF THE PROBLEM 
The ability of the school to cope with the problem of individual differences of 
beginning school children can be inferred from the success of the students. A 
review of the literature indicated that student achievement is related to his home 
background or socio-economic level, his age, and the design of his school ex­
periences. Which of these factors or what combination of these factors are pre­
dictors of science achievement for children beginning school? 
What relationship is there between socio-economic background and achieve­
ment in science? Further, what relationship exists between age (five- and six-year 
olds) and science achievement? Finally, what relationship exists between the 
structure of the science curriculum and achievement? 
THE STUDY 
If the schools are to cope with the problem of educating children who come to 
school at differing levels of readiness, an assessment of the degree to which socio­
economic background, age, and curriculum design are predictors of achievement 
is valuable. 
The subjects of this study include 117 pre-school and first-grade children from 
the public schools of Austin and San Antonio, Texas. These children were dis­
tributed among eight classrooms in the two cities. Four of the classroom groups 
were taught from Science-A Process Approach (AAAS, 1965). Among the groups 
using Science-A Process Approach were the following: 
1. A middle-class kindergarten class; 
2. A lower-class kindergarten class; 
3. A middle-class first grade class; 
4. A lower-class first grade class. 
Classes meeting with the same criteria of age and socio-economic background but 
not using Science-A Process Approach were selected to serve as controls. A 
sample for each group was drawn for comparison of science achievement on each 
of eight sub-tests used. 
The control classes served the function of determining whether science achieve­
ment in the experimental group was actually a result of the instruction or whether 
science achievement is brought about by some other factor. Instruction in the 
control classes was determined by the local school systems. 
DEFINITION OF TERMS USED 
1. Socio-economic background is considered to be determined by socio­
economic class, determined on the basis of median family income, housing 
factors, and educational level of citizens in the neighborhood. Classroom 
units were, on the basis of these criteria, assigned to middle-class or lower­
class distinction. 
2. Age of the subjects is the chronological age as of September 1, 1966. Five­
year-old children were from kindergarten classrooms; six-year-old children 
were from first grade classrooms. 
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3. Curriculum is the structure of the school instruction used in the classrooms. 
Experimental classes used Science-A Process Approach. Control classes 
were scheduled to use the science curriculum specified by the local school 
system. The actual amount of time that was spent in science instruction was 
not identified. 
4. Science achievement is defined as terminal behavior as assessed by the 
AAAS Competency Measure instrument, described below. 
DESCRIPTION OF TREATMENT 
The content used for science instruction was Science-A Process Approach, 
Book One, Third Experimental Edition. These materials were prepared by the 
Commission on Science Education of the American Association for the Advance­
ment of Science. The Commission prepared exercises for use in the kindergarten 
through the sixth grade. In the local area, Book One is used in first grade if a public 
kindergarten does not exist in the school system. 
The rationale of the process approach suggests that science is more than a 
collection of facts or a summary of the conclusions of scientists. It includes learning 
how to use these facts. The exercises are drawn from a variety of the science 
disciplines, including biology, physics, chemistry, meteorology, geology, astronomy, 
and others. The exercises are arranged as an orderly progression of learning ex­
periences. The focus of each exercise is the process being used by the learner as 
he participates in the activities. These processes represent strategies of inquiry 
used by the scientist as he organizes the information of his experiences. The fore­
word to the teacher's manual describes this approach to learning in the following 
terms: 
There is joy in the search for knowledge; there is excitement in learning about 
the workings of the physical universe and the biological world; there is in­
tellectual power in the scientists' way of asking questions and seeking answers 
to them. The first task and the central purpose of science education in the 
elementary school is to awaken in the child a sense of this joy and excitement 
and of the intellectual power of science. ( AAAS, 1965, Foreword) 
The following is a list of the exercises used in the study: 
Observing 1 Perception of Color 
Using Space/Time Relations 1 Recognizing and Using Shapes 
Observing 3 Sets and Their Members 
Observing4 Observing Color, Shape, Texture, and 
Size to Identify Sets and Their 
Members 
Classifying 1 Classifying Using Familiar Objects 
Using Space/Time Relations 2 Recognizing Direction 
Observing 5 Perception of Sound 
Using Space/Time Relations 4 Shapes and Their Components 
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PROCEDURE 
Four experimental classes, two pre-school and two first grade, were selected in 
the fall of 1966. Teachers in these classes taught from Book One of Science-A 
Process Approach. When the teaching of an exercise was completed, five children 
were randomly selected, and the Competency Measure was administered. Each 
objective of the exercises was tested. Random selection was made in advance so 
that sample biasing would not enter into the study. If a class had 24 students, five 
names were drawn and assigned to be tested on the next exercise. These five names 
were withheld and five more names were drawn from the remaining samples. The 
procedure of withholding drawn names was followed so that individual students 
could participate in the maximum number of tests. 
THE INSTRUMENTS 
The Competency Measure was designed by the Commission on Science Educa­
tion under a grant from the National Science Foundation to the American Associa­
tion for the Advancement of Science. 
Each Competency Measure is designed to assess whether the student can per­
form the objectives of each exercise. The instructional objectives are descriptions 
of observable behaviors children should exhibit at the end of an exercise. The test 
for each exercise is a collection of tasks selected as representative of the compe­
tencies a child should possess if he has acquired the desired behaviors. Each task 
is related to an objective of an exercise. The Competency Measure is purposely 
designed not to test the content of the exercise, but rather the behaviors which were 
to be acquired. Thus, there is no fixed number of tasks in a Competency Measure. 
At least one task is required, however, for each objective and the number of objec­
tives establishes the minimum number of tasks in the test. 
Since this procedure for assessment requires careful observation of each child's 
behavior, the Competency Measure is administered individually. Individual ad­
ministration allows the observer to describe carefully and accurately the behavior 
of the student being tested. 
Although the tasks are so structured that a child's behavior is either acceptable 
or unacceptable, individual interpretation is possible. For this reason the decision 
was made that the investigator would do all the administering of the Competency 
Measure. 
STATISTICAL TREATMENT 
The data were analyzed through use of a three factorial analysis of variance as 
described by Winer ( 1962). Eight dependent variables were analyzed; namely, 
scores on each of the eight Competency Measures. The three factors in the design 
and their levels were: 
(a) Curriculum treatment (experimental, control) 
(b) Age (five-year-olds, six-year-olds) 
( c) Socio-economic background (lower-class, middle-class). 
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FINDINGS 
1. There appears to be a relationship between science achievement and struc­
ture of the science curriculum for six of the eight exercises used, as shown in 
Table I. An analysis of means of the two groups indicates that students using 
Science-A Process Approach were consistently higher than those involved 
in a "traditional" curriculum. 
2. Science achievement appears to be somewhat greater for six-year-olds on 
two of the eight sub-tests as shown in Table II. 
3. Middle-class students appeared to perform better on four of the eight sub­
tests as shown in Table III. Lower-class children performed better on one 
sub-test, "Shapes and Their Components." 
TABLE I 
SUMMARY OF STATISTICAL DATA RELATING TO MAIN EFFECTS 
OF CURRICULUM TREATMENT 
Means 
Experi­
mental Control 
Name of Exercise Group Group F-ratio p 
Perception of Color 7.30 7.25 0.02 NS 
Recognizing and Using Shapes 7.95 5.55 15.41 .0007 
Sets and Their Members 3.05 1.40 41.09 .0001 
Observing Color, Shape, Texture, Size 
to Identify Sets and Their Members 5.40 3.45 22.37 .0001 
Classifying Using Familiar Objects 3.40 2.30 4.00 .05 
Recognizing Direction 6.35 5.50 4.28 .04 
Perception of Sound 3.05 2.90 0.39 NS 
Shapes and Their Components 11.65 8.30 47.00 .0001 
SUMMARY 
The success of the school in coping with the problems of individual differences 
among beginning school children can be inferred from the success of the students. 
The science achievement of beginning school children of varying ages (five and 
six) ancl contrasting socio-economic backgrounds (lower-class and middle-class) 
was studied. Success of students was hypothesized to be related to three factors: 
socio-economic background, age, and structure of the science curriculum. 
The data of this study suggested a relationship between science achievement 
and curriculum structure. The group using Science-A Process Approach scored 
consistently higher than the group using the "traditional" curriculum in science. 
Notable exceptions were achievement on exercises "Perception of Color" and 
"Perception of Sound." The behaviors called for in these exercises appear to be part 
of the experiences of many young children and are not a unique feature of the ex­
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TABLE II 
SUMMARY OF STATISTICAL DATA RELATING TO 
MAIN EFFECTS OF THE AGE VARIABLE 
Means 
5-year-old 6-year-old 
Name of Exercise Group Group 
Perception of Color 7.05 7.50 
Recognizing and Using Shapes 6.15 7.35 
Sets and Their Members 2.25 2.20 
Observing Color, Shape, Texture, Size 
to Identify Sets and Their Members 4.05 4.80 
Classifying Using Familiar Objects 2.45 3.25 
Recognizing Direction 5.85 6.00 
Perception of Sound 2.70 3.25 
Shapes and Their Components 9.95 10.00 
F-ratio p 
2.02 NS 
3.85 .05 
0.04 NS 
3.31 NS 
2.12 NS 
0.13 NS 
5.26 .03 
0.01 NS 
TABLE III 
SUMMARY OF STATISTICAL DATA RELATING TO MAIN EFFECTS 
OF THE SOCIO-ECONOMIC VARIABLE 
Means 
Lower- Middle-
Class Class 
Name of Exercise Group Group F-ratio p 
Perception of Color 6.85 7.70 7.22 .01 
Recognizing and Using Shapes 6.80 6.70 0.03 NS 
Sets and Their Members 2.15 2.30 0.34 NS 
Observing Color, Shape, Texture, Size 
to Identify Sets and Their Members 3.65 5.20 14.13 .001 
Classification Using Familiar Objects 2.10 3.60 7.44 .01 
Purpose of Classifying 2.00 2.40 1.52 NS 
Perception of Sound 2.75 3.20 3.52 NS 
Shapes and Their Components 10.50 9.45 4.62 .04 
perimental curriculum. Behaviors associated in the exercises in the Using Space/ 
Time Relations sequence evidently are not developed in traditional programs as 
they are in the experimental program. Describing and naming geometrical shapes 
and their components appear to be unique to the experimental program. 
The data of this study indicate some relationship between science achievement 
and the age of the child. A significant variation was found for two of the eight exer­
cises, "Recognizing and Using Shapes," and "Perception of Sound." In these 
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exercises, the science achievement is significantly higher for the six-year-olds. Does 
this imply that science achievement favors age? One must question this, when six­
year-olds appear to do better in only two of eight exercises. 
The data of this study indicate a relationship between science achievement and 
socio-economic background. Significant variation in favor of students from the 
middle socio-economic background was found on three of the eight exercises. For 
these exercises, "Perception of Color," "Observing Color, Shape, Texture, and 
Size to Identify Sets and Their Members," and "Classifying Using Familiar Ob­
jects," the child is required to verbalize past experience (i.e. these exercises required 
that a child name objects, whereas other exercises required that a child simply 
identify objects). Perhaps this is too much of an imposition on the child with a 
meager experiential background. A notable exception to the pattern of middle­
class superiority in the performance of tasks on the Competency Measure is found 
in data relating to "Shapes and Their Components." Lower-class children clearly 
demonstrated superior achievement on this exercise. When one notes the superior 
achievement of lower socio-economic students in this exercise, the potential 
usefulness of adequate experience-based instruction is apparent. 
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Teaching behavior is one dimension of the desired outcomes of a college sequence. This 
dimension as described by Dr. Steinbach has a long history of challenge in its specification 
and measurement. The Teacher Competency Peformance Scale is one approach to create 
an operational research and instructional tool for the analysis of teaching behavior. This 
tool has specific usefulness as a means of measuring desired outcomes of the college 
sequence as well as being a base-line descriptor for the Instructor filter in the school 
sequence. 
VII. THE DEVELOPMENT OF A TEACHER 
PERFORMANCE COMPETENCY SCALE 
Alan Steinbach 
ST. JOHNS COLLEGE 
VVINFIELD,KANSAS 
One might expect, after centuries of formal and informal teaching experience, 
that the essential characteristics of teaching would have been clearly identified and 
delineated. Such, we know, is not the case. Some researchers, such as Ryans ( 1960), 
have concentrated on the personality characteristics of effective teachers. Others 
have attempted to categorize the processes that teachers use in the classroom 
Still others have emphasized that effective teaching can be measured only by 
analysis of changes in pupil behavior. 
The program of preservice training of elementary teachers would certainly be­
come more pointed and more beneficial for the prospective teacher if this identifi­
cation were accomplished and modes were implemented for the prospective teacher 
to develop those skills in a setting similar to the typical classroom. Then spe­
cific behavioral objectives could be formulated, instructional activities designed 
and performance instruments geared to the evaluation of those performance 
competencies. 
In an attempt to obtain an instrument that would evaluate such performance 
competencies, literature was reviewed relating to the measurement of teacher 
behavior. Several rating scales used for the evaluation of student teachers, similar 
to those reported in Bennie ( 1966), were investigated. Most of these seemed to 
concentrate more on the rating of the ability of the teacher to get along with stu­
dents, parents, administrators, and other teachers than on the rating of specific 
competencies involved in the performance of the teaching act itself. 
Rather promising in the identification of teacher competencies was a list of 
competencies described by Allen ( 1966). He cited the abilities of 
beginning the lesson (establishing set), establishing appropriate frames of 
reference, increasing student participation, using questions effectively, recog­
nizing and obtaining attending behavior, control of participation, providing 
feedback, setting a model, and employing reinforcement, effectively giving 
directions, and ending the lesson (achieving closure) ( p. 361). 
This list was further revised in the formulation of the Stanford Appraisal Guide of 
Teacher Competence ( 1965). The 1964-65 version of this guide grouped these 
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competencies under the headings of aims, planning, performance, evaluation, and 
community and professional. The performance competencies were beginning the 
lesson, clarity of presentation, pacing of the lesson, pupil participation and atten­
tion, ending the lesson, and teacher-pupil rapport. A seven-interval, forced-choice 
system was applied for each item as the guide was used by the secondary intern, his 
pupils, and his supervisors during microteaching sessions. 
Interaction analysis, originated by Flanders ( 1965), is another means of evalu­
ating performance competencies. This system concentrates on the affective domain 
and centers only on those performance competencies in the realm of teacher­
pupil interaction. Since this type of instrument measures only the quantity of vari­
ous kinds of interaction, but not the quality of that interaction, a need continues to 
exist to evaluate these other kinds of performance competencies. 
DESCRIPTION OF TPCS 
The Teacher Performance Competencies Scale was developed as a 61-point scale 
with bi-polar representations to provide a measure of specific performance compe­
tencies attained by teachers. Figure 1 represents the final form. Its bi-polar 
representations serve to define these specific competencies. 
The teacher is rated on his performance between these extremes on the 61-point 
scale, using either an "X" or a "/." Such a scale permits freedom of rating on the 
part of the observer without the necessity to categorize his evaluation into five, six, 
or any such similar number of categories. The immediate reaction of the observer is 
desired, rather than the assignment of features of the lesson to arbitrary pigeon­
holes. 
SCORING PROCEDURE 
The simplest way to determine a value for a rating on each scale is to measure 
the placement of the "X" or "/' from the left end of the scale with a ruler. If in 
typing the instrument elite type is used, there are twelve dots per inch. If pica type 
is used, there are ten dots per inch. An alternate procedure is, of course, to count 
the number of dots. Larger values thus indicate a greater competence in each skill. 
A cumulative score is not determined. Repeated use of the scale is intended to 
cause the teacher to concentrate on the improvement of each competence, since 
each one is considered as important and rather different from the others. 
If the instrument is employed as a research tool, the numerical values determined 
by measurement can be used directly in the data analysis. 
RELIABILITY 
To determine the reliability of the Teacher Performance Competencies Scale a 
series of videotaped lessons were analyzed by two experienced teachers. Each 
videotape was rated individually. These videotaped lessons were then viewed at a 
later time by both of these observers together. Each lesson was thoroughly dis­
cussed by them and a composite rating was made without any reference to the 
previous rating by the observer on the scene at the time of that lesson. The separ­
ate ratings were then analyzed in relation to the composite ratings. This method 
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Name_____________________________________________________ 
Date_______________________________________________________ 
Time______________________________________________________ ____ 
Lesson_____ ____________________________________ ____________ 
0 bserver--------------------------------------------------­
MAINTAINING TEACHER­
PUPIL INTERACTION 
Pupil or teacher Mutual 
dominated -------------------------------------------------------------------------------participation 
DEVELOPING TEACHER­
PUPIL RAPPORT 
Pupil or teacher bored Teacher and 
or antagonistic ------------------------------------------------------------------------- pupil enthusiastic 
PACING THE LESSON 
Emphasis on Lesson geared 
lesson ------------------------------------------------------------------------------------------to pupil need 
PRESENTING THE LESSON 
WITH CLARITY 
General Clear 
confusion ------------------------------------------------------------------------------·presentation 
USING PLANS 
Disorganized Presentation 
presentation ---------------------------------------------------------------------------·appeared logical 
USING BEHAVIORAL 
OBJECTIVES 
No obvious Achieved objectives 
objectives __________________________________________________________________________________of lesson 
Figure 1 
Teacher Performance Competencies Scale 
was considered superior to the correlation of the ratings of only a few videotapes by 
both observers, although it was certainly more time consuming. A Pearson product­
moment correlation for each item is listed. 
The use of the TPCS in educational research seems obvious as it permits one to 
measure the impact of preservice or inservice instruction on the performance com­
petencies of these teachers. It also can be used as an instrument to measure the 
state of the art of teaching in any classroom. Its use should not be restricted to 
the area of research, however. It can serve as a very effective instrument for the 
improvement of instruction, since it has not only identified some specific com­
petencies needed in the performance of the teaching act, but it has defined them in 
terms of desirable behaviors. 
ALAN STEINBACH 
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Application of theory to reality is essential for changed behavior. How this reality appli­
cation or practice is designed is a question of interest to both teachers and administrators. 
Three. elements of the Conditions-of-Learning filter, practice with peers, practice with 
children, and feedback, are described in Dr. Steinbach's study. His findings specify the 
unique contributions of each element to the achievement of the desired outcomes of the 
college sequence. 
VIII. A COMPARATIVE STUDY OF THE EFFECT OF PRACTICE 
WITH ELEMENTARY CHILDREN AND WITH PEERS 
IN THE SCIENCE METHODS COURSE 
Alan Steinbach 
ST. JOHNS COLLEGE 
WINFIELD, KANSAS 
Practice situations need to be provided in the pre-service training of elementary 
teachers. Few argue against such experiences. Conant ( 1963) found agreement 
among university, state, and school personnel that practice opportunities in the 
teaching situation should be conducted under close guidance and supervision. 
Dewey ( 1904) urged what might be described as a laboratory point of view in 
practice situations such that application of principles suggested in the instruction 
courses may be carried out with a minimum of concern for classroom management. 
In contrast, the apprentice point of view emphasizes practice as a means to attain 
immediate proficiency, with the student teacher usually copying the techniques 
and practices of the cooperating teacher. Despite the many years that have inter­
vened since Dewey's position statement of 1904, the practice experiences afforded 
prospective elementary teachers still seem to come closer to the apprentice rather 
than the laboratory point of view. 
Goodlad ( 1965) notes that pre-service teachers have not been systematically 
introduced to the inquiry techniques and their implications for teaching; that the 
introductory education course provides no practice experiences or else goes to the 
opposite extreme of the apprentice paint of view; that only a few instructors in the 
methods courses, 
with excessive expenditure of time and energy, manage to do a reasonably 
good job of arranging meaningful laboratory experiences to accompany their 
theoretical work ... ( p. 265) 
and that research shows the strong influence of the cooperating teacher upon the 
student teacher. 
All too frequently, the prospective teacher has developed a view of teaching that 
is quite contrary to the student-centered activity approaches espoused by the new 
curriculum programs in the elementary school. This distorted view would be quite 
similar to the following description by Flanders ( 1963) : 
No matter what a prospective teacher hears in education courses, he has, on 
the average, been exposed to living models of what teaching is and can be that 
are basically quite directive. After fourteen or so years he is likely to be quite 
89 ALAN STEINBACH 
dependent, expecting the instructor to tell him what to do, how to do it, when 
he is finished, and then tell him how well he did it ( p. 252). 
Increasingly, the inclusion of practice within the framework of the methods 
course has been urged. Jackson ( 1967) urges this type of practice for sophomores 
and juniors to provide firsthand experience working with children in individual 
and small-group situations prior to the actual student teaching experiences. If 
such practice is under the close supervision of the college, it can enable the student 
to relate theory learned in the methods course to actual practice and it can enable 
the college instructor to maintain close contacts with the practices of the elemen­
tary schools. Goodlad ( 1965) states the case more strongly: 
If there is any place in the teacher education program where theory and prac­
tice must be brought together, it is that phase called methods .... The con­
tinued teaching of methods courses divorced from the classroom or its simu­
lated likeness is a malpractice which we can ill afford to perpetuate (pp. 265­
266). 
Several mechanisms have been developed to provide such integration of theory 
and practice. Gega ( 1958) suggests that student teaching should be taken con­
currently with the methods course so that the ideas gained from theory can be put 
into practice immediately. 
Allen and Gross ( 1965) advocate a type of practice, micro teaching, which has 
been used in the early part of the student teaching course for secondary interns. 
Trainees are videotaped as they teach three or four students for a period of five to 
ten minutes. After feedback from the supervising teacher and the pupils based on 
the videotape playback, the trainees reteach the same lesson to other students. This 
teach-reteach technique with small groups is later followed by regular, classroom 
experience. Allen and Fortune ( 1965) reported that follow-up studies indicated a 
high correlation between ratings of the student's performance in the microteaching 
session with ratings of his performance in the regular classroom. 
Drumheller and Paris ( 1966) suggest a similar approach for the methods course. 
Under their direction, students worked in groups of ten as they planned a four­
week unit together and then each taught 12 lessons of that unit. Each student taught 
three or four children for 25 minutes for each lesson. Feedback was provided for 
each student in seminars which included the classroom teacher and the other nine 
students. 
Dewey ( 1904) describes the kind of guidance that should be supplied to the 
student with the following comments: 
The work of the expert or supervisor should be directed to getting the student 
to judge his own work critically ... rather than to criticizing him too definitely 
and specifically upon special features of his work. ... No greater travesty of 
real intellectual criticism can be given than to set a student to teaching a brief 
number of lessons, have him under inspection in practically all the time of 
every lesson, and then criticize him almost, if not quite, at the very end of ea<'.h 
lesson, upon the particular way in which that particular lesson has been taught, 
pointing out elements of failure and of success. Such methods of criticism 
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may be adapted to giving a training-teacher command of some of the knacks 
and tools of the trade, but are not calculated to develop a thoughful and inde­
pendent teacher (pp. 27-28). 
Systems of feedback have also received increased attention in recent years. 
Twelker ( 1967) reports a system of controlled feedback in a classroom simulation 
setting. Based on the student's response to a problematic situation on film, one of 
several alternate feedback sequences is provided. Through such a simulation tech­
nique, the supervising teacher is able to control the stimulus events and thus shape 
the behavior of the student in training. 
One-to-one and one-to-two teaching situations incorporated into the methods 
course can provide practice opportunities closely related to the laboratory point of 
view. A similar pattern was used in the In-Service Teacher Education Program at 
The University of Texas at Austin (1967). One or two individuals are taught for 
15 or 20 minutes. The opportunity is available to implement the approaches and 
strategies recommended and used in the methods course. A discussion with an 
experienced teacher immediately following the lesson provides feedback so that 
reinforcement is provided on the way in which these principles apply to this and to 
other teaching situations. 
THE PROBLEM 
Elementary children are not always readily available to provide practice oppor­
tunities for pre-service teachers, especially for methods courses and for summer 
school. To solve this problem and yet provide practice within psychology and edu­
cation courses, peers have been used as students for practice in teaching situations. 
This approach may have its limitations also, for peers, quite likely, may not act and 
think like children, especially if they are already familiar with the materials being 
treated in the lesson. 
A need therefore existed to compare the aspects of practice with peers and with 
children, so that more information is available to those responsible for the ad­
ministrative decisions in regard to such practice. 
Recognizing these areas of potential concern, the following two main questions 
evolved in regard to the training of the pre-service teachers who are members of 
the science methods course: 
1. What is the relationship between the achievement of specific teaching com­
petencies and the type of treatment, such as the type of practice and feed­
back? 
2. What is the relationship between the change in attitude and the type of 
treatment, such as the type of practice and feedback? 
THE STUDY 
The subjects of this study were 31 pre-service teacher training students enrolled 
in the science methods course in elementary education at The University of Texas 
at Austin during the fall semester of the 1967-68 school year. Sixteen of the subjects 
were randomly assigned to teach children in the one-to-one and one-to-two setting 
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at public elementary schools, while the other 15 taught their fellow peers from this 
same science methods course. Where possible, the subjects in the two groups were 
matched on the basis of previous education courses. 
Feedback No 
Received Feedback 
Low-Ratio With Children N=8 N=8 
Teaching 
Experience With Peers N=8 N=7 
Figure 1 
Description of the Sample Subgroups 
TREATMENT 
The four types of activities that constituted this science methods course were 
class sessions, readings, laboratory, and low-ratio teaching in the form of one-to­
one and one-to-two teaching sessions. In each, the processes of science, behavioral 
objectives, and inquiry teaching procedures were emphasized. The methods of in­
struction utilized throughout the class sessions and the laboratory emphasized 
student discussion and activity. 
The one-to-one and one-to-two teaching sessions provided an opportunity for the 
student to apply the principles and approaches of the class sessions, readings, and 
the laboratory in a simulated setting. Attention could be given to these strategies 
and techniques without the necessity of concern for classroom management. Such 
encounters provided the practice of theory without premature exposure to the full 
responsibility for classroom instruction and management about which Dewey 
warned. 
Six of these low-ratio teaching sessions were distributed throughout the semester 
at two- or three-week intervals to permit the practice of new strategies and pro­
cedures as they were introduced in the course. Student-teacher interaction, inquiry 
development, questioning techniques, the construction and use of behavioral ob­
jectives, and the design of an activity were some of the topics stressed concurrently 
in the class and teaching sessions. 
Since the peers who served as pupils were taken from the same methods class, 
two different lessons were necessary for use during each session. In this way, a 
student did not serve as a pupil for a lesson that he had prepared. Lessons were 
chosen from Science-A Process Approach. Since a university student Inight have 
difficulty in assuming the role of a child, lessons were chosen that would offer sub­
ject matter content and processes with which the peers would not be readily 
familiar. The peers were instructed to act their normal role as students and not to 
try to assume the role of a child. 
Feedback was provided after each lesson by experienced teachers to only half of 
each group. This feedback was coordinated with the topics as they were intro­
<luced in the class sessions. The experienced teacher encouraged the novice to de­
sign or consider alternative strategies that might have been used to achieve the 
same goals. The teaching session was discussed from a non-evaluative viewpoint, 
92 The University of Texas Publication 
i.e. rather than being judged good or bad, the lesson was considered a starting point 
for future development. Specific situations from the lesson were discussed instead 
of vague generalities. Attention was paid to practices that could be modified rather 
than to personality traits or habits that could be changed only with great difficulty. 
The first and fifth teaching sessions were videotaped and provided the data for 
the analysis of specific teaching competencies. Both sessions involved one-to-two 
practice. Each student taught the same pupils both times. Since the lessons had to 
vary because the same pupils participated, lessons were chosen that were related in 
content and process. 
DAT A ANALYSIS 
The effect of both types of practice and feedback were determined by using a 
two-factorial analysis of variance of pre-post change scores on the following 
instruments. 
Teaching Competency Factor 
To assess the role of feedback and of the type of practice in relation to specific 
teaching competencies, these videotapes were analyzed on the basis of three instru­
ments designed to measure teaching competencies-the Instrument for the Analysis 
of Science Teaching, a 24-category system of interaction analysis, as developed by 
Hall ( 1968); the Classroom Observation Rating Form, a measure of classroom 
teaching strategies, as developed by Ashley ( 1967); and the Teacher Performance 
Competencies Scale, a rating scale designed by Steinbach ( 1968) based on the 
Stanford Teacher Competence Appraisal Guide ( 1965). 
The specific teaching competencies on which the groups were compared were 
identified as teacher-pupil interaction, developing teacher-pupil rapport, pacing 
the lesson, presenting the lesson with clarity, and using behavioral objectives. 
Attitude Factor 
To assess the role of feedback and of the type of practice in relation to attitudes, 
a form of the Semantic Differential, as established by Osgood, Suci, and Tannen­
baum ( 1957), was developed. The protocol phrases used were behavioral ob­
jectives, inquisitiveness in children, laboratory in college science courses, teaching, 
the content of science, inquiry, teaching science, laboratory in the science methods 
course, teacher talk, the processes of science, feedback, and a quiet classroom. 
Two factorial analyses of variance were used to determine the effects of feedback 
and of the type of practice based on the data from the above four instruments. 
FINDINGS 
The study of low-ratio teaching with peers or children provided these obser­
vations: 
1. Those students who taught children asked questions more and were more 
indirect than those who taught peers. On the other hand, those who taught 
peers used overt silent activity more and urged more student talk. 
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2. No significant differences were revealed between those who taught peers and 
those who taught children in developing teacher-pupil rapport. 
3. With respect to the skill of pacing the lesson, those students who taught 
peers had shorter lessons and had their pupils clarify their ideas more than 
those who taught children. Those who taught children used questions and 
teacher clarification more. 
4. Presenting the lesson with clarity appeared not to be related to the type of 
practice. 
5. Although those students who taught peers were better able to have their 
pupils achieve the objectives of the first lesson, this advantage was not 
sustained on the fifth lesson as those students who taught children improved 
in this competency. 
6. There were no significant differences between attitudes of the treatment 
groups. 
Receiving feedback seemed to affect students in these ways: 
1. Although students who received feedback maintained a higher teacher-pupil 
interaction during the first teaching session, this advantage was not sus­
tained over those who did not receive feedback. 
2. Students who received feedback had better rapport during the first teaching 
session. This advantage was not sustained during the fifth lesson over those 
who did not receive feedback. 
3. Those students who received feedback were better able to gear the lesson 
to pupil needs than those who did not receive feedback. 
4. Those students who received feedback were able to use their plans in such 
a way that their presentations were more logical than those who did not 
receive feedback. 
5. There was no significance in the use of behavioral objectives between those 
who received feedback and those who did not. 
6. Those students who received feedback achieved a greater gain in their eval­
uation of teaching. In fact, those who did not receive feedback showed a 
regression in their evaluation of this protocol. Despite this shift, those who 
did not receive feedback had a greater gain in their positive evaluation of 
behavioral objectives. 
DISCUSSION AND CONCLUSIONS 
Because children are a vital part of the regular classroom situation, practice with 
children, in contrast to practice with peers, was expected to yield greater changes 
in each of the pedormance skills described in this study. Except for a few areas, 
those students who taught peers developed competencies and attitudes similar to 
those traits in students who taught children. Since the lesson materials were chosen 
to provide a challenge to both groups, peers might well have been equivalent to 
children as each exhibited behaviors characteristic of a learner. These results might 
well have been different if the peers had already been familiar with the content of 
the lesson. 
Certain interaction and pacing skills were gained only by those who taught 
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children. Those who taught children used questions and clarified their pupil's re­
sponses more, while those who taught peers made greater use of pupil overt ac­
tivity. Those who taught children had longer lessons. Apparently, the peers, as 
pupils, focused on tasks more readily than children and performed with fewer 
interruptions, while student teachers who taught children had to spend more time 
on goal clarification. This difference in itself could cause one to use children ex­
clusively for such practice sessions. Certainly if peers alone are used, one should 
understand that this important pacing skill may well be poorly developed. A de­
sirable arrangement for such practice sessions would seem to be several sessions 
with peers to develop most skills, followed by several sessions with children to 
further develop those skills and to concentrate on the pacing skills. 
Many studies of teaching behavior show a close relation between the Indirect/ 
Direct Ratio and the Student Talk/Teacher Talk Ratio. In this study, however, 
those who taught peers were better able to elicit student talk and participation 
while becoming more direct. Further study seems in order in regard to the relation­
ship between student participation and direct or indirect procedures. 
FEEDBACK 
Within the framework of this study, feedback was found to be important in de­
veloping the skills of pacing the lesson and presenting the lesson with clarity. These 
are skills that would seem extremely difficulty to develop in class discussions. Even 
in the practice sessions, these two skills were not developed by practice itself or by 
incidental feedback from discussions with fellow class members. The systematic 
feedback from experienced teachers was necessary to provide the information 
needed to improve these skills. 
Both the students who received feedback and those who did not receive it con­
sidered feedback highly desirable. The evaluation factor for that protocol showed 
more improvement than any other item on the Semantic Differential. There were 
no differences, however, between the feedback and non-feedback groups in their 
estimation of this aspect. Even the non-feedback group considered its contribution 
important. 
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What one knows and how one feels about science teaching was hypothesized by Ashley 
to be reflected in teaching behavior. In this study he finds some trends through the use 
of a new system of recording teaching behavior-the Classroom Observation Rating Form. 
IX. A STUDY OF THE IMPACT OF AN INSERVICE EDUCATION 
PROGRAM ON TEACHING BEHAVIOR 
James P. Ashley 
DIRECTOR OF ELEMENTARY SCIENCE AND HEALTH PUBLICATIONS, 
GINN AND COMPANY, BOSTON, MASSACHUSETTS 
and 
David P. Butts 
SCIENCE EDUCATION CENTER 
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Numerous efforts have been made to obtain and interpret information on the 
classroom behavior of teachers. These efforts have utilized both indirect and direct 
methods of examining teacher performance. Some research studies have dealt 
directly with inservice education that was designed to improve teaching methods 
and general teacher performance (Bingham, 1963; Fischler and Anastasiow, 1965; 
Kleinman, 1966). Motivated by the belief that the development of improved in­
structional materials should be accompanied by concurrent efforts to improve the 
teaching of them, some national curriculum revision groups have given attention to 
inservice education as a means of accomplishing this objective. 
This study involved an inservice education program designed to enhance teacher 
behavior in the use of Science-A Process Approach, a curriculum sequence de­
veloped by educators, scientists, and psychologists under the direction of the 
American Association for the Advancement of Science. The techniques of teach­
ing stressed in the inservice program were consistent with the rationale of this 
curriculum sequence. 
THE PROBLEM 
The main focus of this study was the teaching act and the effect of inservice 
education on it. The study involved: 
1. Identification of strategies of teaching which are an integral part of a cur­
riculum sequence that emphasizes cognitive behavioral outcomes in 
students; 
2. Designing of a Classroom Observation Rating Form (CORF) to sample 
these strategies as they are employed by teachers in using lessons from 
Science-A Process Approach; 
3. Evaluation of the impact of an inservice program on teacher use of these 
strategies; 
4. Analysis of teacher attitudes and how they relate to modification in teacher 
behavior; and 
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5. Analysis of the relationship between years of teaching experience and 
teacher grade-level assignment and modification in teacher behavior. 
The model on which this study was based is portrayed in Figure 1. Utilizing 
direct observation to obtain information on teacher-pupil-curriculum interaction, 
this model is different from that in which teacher effectiveness is inferred from the 
sampling of opinion and/or attitudes of teachers, students, and administrators or 
from the sampling of student achievement. 
Sample Teacher Behavior 
Directly 
to 
Ascertain Teacher Behavior 
to 
Infer the Impact of Inservice Education and/or the Signiflcance of 
Attitudinal Change, Years of Teaching Experience, and Grade 
Level Assignment on Teacher Behavior. 
Figure 1 
Model Ba.sed on Direct Means of Examining Teacher Behavior 
PROCEDURE 
The sample of this study consisted of 23 teachers in the Lucy Read School, 
Austin, Texas. They represented all grades in levels one through six. All teachers 
were enrolled in an inservice education program conducted by the staff members 
of the Curriculum Demonstration Center, Austin, Texas. Each teacher used 
Science-A Process Approach exclusively as her classroom science program during 
the 1966-67 school year. The inservice program consisted of 11 meetings designed 
to acquaint the teachers with the curriculum sequence and to provide them with 
opportunities to gain experience in discussing and planning for the teaching of the 
sequence. Attention was given to the preparation of individual lessons; to the 
building of science backgrounds in each of the processes comprising the sequence; 
and, through demonstration lessons conducted by experienced teachers, to the 
highlighting of strategies consistent with the rationale of the curriculum sequence. 
Two instruments were used to gather information on the participating teachers. 
The CORF was used to sample the classroom behavior of teachers. The Semantic 
Differential was used to ascertain the attitudes of the teachers toward the cur­
riculum sequence, the inservice education program, and ten other concepts or 
protocol words. 
The Semantic Differential was administered to the sample teachers both prior to 
and at the conclusions of the inservice education program. The additional data 
used in this study were grade-level assignments of the sample teachers (primary, 
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grades 1-3, and intermediate, grades 4-6) and mean years of teaching experience 
of the sample. 
DEVELOPMENT OF THE CLASSROOM OBSERVATION RATING FORM 
In order to ascertain, by direct observation, any modification in teacher behavior 
of the sample teachers, an instrument had to be designed that would yield in­
formation on their teaching performance when used in the classroom. The strate­
gies that comprise the CORF were gathered from teachers who were experienced 
in teaching Science-A Process Approach and who thought the strategies effective 
and in keeping with the program's rationale. Approximately 150 teachers ex­
perienced in Science-A Process Approach contributed to this set of strategies. 
These strategies comprise Categories I and II of the CORF. Strategies included in 
Category III relate to teacher characteristics and to the classroom environment in 
general. These were derived mainly from the work of Ryans ( 1960 and 1963). 
Category IV strategies were included in order to allow for the gathering of in­
formation on some non-verbal aspect of the classroom. Generally, they reflect a 
teacher-directed versus student-directed pattern. 
The strategies of the CORF are stated in a bipolar manner. Behavior A strategies 
are those thought to be more consonant with the rationale of the curriculum se­
quence. Behavior B strategies are their negative counterparts. 
A succinct description of the nature of the strategies in each category follows: 
Category I: Related to teacher-student interaction and student behavior. An ob­
served preponderance of Behavior A over Behavior B strategies would indi­
cate a teaching pattern with student orientation as opposed to a more teacher­
directed one. ( 14 strategies) 
Catefory II: Related to teacher responses and action. An observed preponder­
ance of Behavior A over Behavior B strategies would indicate a teacher pattern 
of sensitivity to student experience and abilities, student interests, and 
thorough planning. ( 54 strategies) 
Category III: Related to specific personal teacher traits . A preponderance of 
Behavior A over Behavior B strategies indicates that the teacher is positive 
in his approach to discipline, in self-control, enthusiasm, and knowledge. ( 14 
strategies ) 
Category IV: Related to physical aspects of the classroom environment. Evi­
dence of greater use of Behavior A strategies would indicate an attractive 
student-centered learning environment. (Six strategies) 
In viewing any strategy on the CORF as to its relationship to teaching behavior, 
Behavior B strategies are considered less desirable or negative. In scoring the 
CORF, the total number of strategies observed in each Behavior group are com­
pared algebraically. The resultant CORF scores, by category and total, are meas­
ures of the comparative use of each type of behavior during the observed lessons. 
To use CORF in classroom observations, a training program was necessary to 
prepare observers. Three observers, all of whom were trained teachers, were used 
during the first half of the year in which approximately half of the observations 
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were completed. Two of the original three observers completed the remainder of 
the observations during the second half of the year. The observers were thoroughly 
trained prior to the start of observations. They viewed three films of a teacher con­
ducting lessons from Science-A Process Approach. Prior to viewing the films, the 
strategies which comprise CORF were discussed by the three observers and the 
individual who conducted the filmed lessons. The purpose of these discussions was 
to define operationally the strategies comprising CORF. During these three film 
sessions, the observers independently recorded the observed behavior of the 
teacher by using the CORF. After each marking session, the observers compared 
their recordings for similarities and differences in order to ascertain in general the 
amount of agreement and in order to gain facility in marking the forms. Additional 
experiences in using CORF were provided by using it to record data on the be­
havior of two other teachers as they conducted demonstration lessons from Science 
-A Process Approach. 
Four observations were made of each of the 23 teachers in the sample. The last 
three of the four observations were made of science lessons. The first observation 
was of either a mathematics or language arts lesson and was made prior to the 
beginning of the inservice education program. In one instance, the first observation 
was made of a science lesson. 
The observers contacted the teacher to be observed one day prior to the observa­
tion in order to establish a convenient time. No effort was made to conduct the 
series of four observations in a rigid sequence except for making the first observa­
tion in a subject other than science. As was mentioned, this was possible in all 
cases except one. The only additional stipulation was that subsequent observations 
were to be made only of science lessons, the last one occurring at the conclusion of 
the inservice education program. 
Each observation was conducted by two of the three observers acting simul­
taneously. One observer took part in all of the observations . This senior observer 
provided a constant factor in 88 of the 92 observations made. Information on 
observer assignments is included in Table l. From this table one may derive the 
number of times each teacher was observed by the same observer and by the same 
team of observers. 
Observations were made for periods of 30 minutes each. During this time the 
observers followed this procedure: 
1. Observe for two minutes and then record for 30 seconds those behaviors 
observed which relate to Category I. 
2. Observe for two minutes and then record for 30 seconds those behaviors 
which relate to Category III. 
3. Return to Category I behaviors and complete two more minutes of observa­
tion and 30 seconds of recording. 
4. Observations continued to alternate between Categories I and III for the 
remainder of the 30-minute period. 
5. At the conclusion of the observation period, the observers recorded from 
memory those behaviors in Category II of which they had seen evidence, 
but no attempt was made to indicate the number of times a behavior in 
Category II was observed. 
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TABLE I 
OBSERVER ASSIGNMENTS MADE TO OBTAIN INFORMATION ON 
TEACHER-PUPIL INTERACTION 
Teacher Observa- Observa- Observa- Observa­
(By Code Number) tion 1 tion2 tion 3 tion4 
7924 AC AC AB AC 
5809 BC AB AC AC 
2921 AC AC AB AC 
6775 AC AC AC AC 
4444 BC AC AB AC 
8405 AB AB AB AC 
6809 BC AB AC AC 
1156 AC AB AC AC 
4613 AB AC AC AC 
2217 AB AB AB AC 
6509 AC AB AB AC 
6893 AB AB AC AC 
1704 AC AC AB AC 
8686 AC AB AC AC 
9295 AC AC AB AC 
3266 AC AC AC AC 
7574 AC AC AC AC 
7902 AB AC AC AC 
2614 AC AB AC AC 
0351 BC AB AC AC 
6891 AB AC AC AC 
3879 AB AB AC AC 
5356 AC AC AC AC 
A Senior Observer. 
B Second Observer. 
C Third Observer. 
6. Information on Category IV was also recorded at the conclusion of the 
observation. 
No provision was made for a comparison of the behaviors recorded by each 
observer. Such discussion was viewed a potential hazard to the objectivity of 
future observations. Special care was exercised to provide that each observer, 
although working in the same room with another observer, would derive and 
record his information independently. 
The total number of observations conducted by each observer and by each team 
of observers is summarized in Table II. From this information one can determine 
the extent to which each observer and the senior observer participated in the study. 
The CORF was designed to yield information on classroom behavior of teachers 
in four categories. By arriving at both a score for each category and a total score 
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TABLE II 
NUMBER OF OBSERVATIONS MADE BY EACH OBSERVER 
AND EACH TEAM OF OBSERVERS 
Observer 
Number of 
Observations 
Observer 
Teams 
Number of 
Observations 
Ao 
B 
c 
88t 
30 
66 
AB 
AC 
BC 
26 
62 
4 
Senior Observer. 
t N=92 (Total number of observations possible by senior observer.) 
for the observations, scores could be derived reflecting the total behavior of the 
teacher in each observation. Since the strategies were stated on the CORF in pairs 
to reflect a bipolar or opposite nature, one pair of behaviors was considered positive 
and the other negative. The presence or absence of any positive or negative strategy 
could be indicated. In Categories I and II, one can find the number of times any 
individual strategy was observed. By comparing the total of the strategies in 
Behavior A and that in Behavior B one can see the predominance of the one set of 
behaviors over the other. A category-by-category description of the scoring pro­
cedure follows: 
Category I: These strategies are recorded alternately with those in Category III. 
The total number of strategies observed in Behavior A is compared to that in 
Behavior B. One might also examine any single strategy, whether positive or 
negative, in terms of incidence. The score for Category I is the difference 
between the numbers of each kind of behavior observed. 
Category II: Since these strategies are not recorded in terms of incidence, it is 
possible to derive only a total score based on a comparison of the number of 
Behavior A and Behavior B strategies. If any strategy under Behavior A is 
recorded but its Behavior B counterpart is not, a score of positive one results. 
If any strategy under Behavior B is recorded but its Behavior A counterpart is 
not, a score of negative one results. If both opposite strategies are recorded, 
they cancel each other out algebraically and no score results. Also it is possible 
that some strategies may not be observed at all and thus no score can be 
derived for them. The total score for Category II is derived from an algebraic 
comparison of the total of Behavior A strategies and Behavior B strategies 
observed. 
Category III: Strategies in this category are marked and counted in the same 
way as those of Category I. A comparison of behaviors in both A and B col­
umns yields an algebraic sum which represents the total behavior for this 
category. 
Category IV: Six strategies make up this category. They can be paired in the 
same way as those in the other categories, in terms of bipolar comparison. If 
one of the strategies making up a pair is observed, but not its opposite, either 
102 The University of Texas Publication 
a positive or a negative score of one is recorded. If neither of the members of a 
pair is observed, no score can be derived for that pair. If both strategies of a 
pair are observed, a score of zero is recorded since they cancel each other out 
algebraically. The total score for Category IV is arrived at by an algebraic 
comparison of the individual strategies. 
Thus, using the information gathered by two observers, the scoring procedure 
makes possible the derivation of the following for each teacher in the sample: 
1. A total score for each category, I through IV. 
2. A total score for each strategy of each behavior in Categories I through IV. 
3. A total score for each of the behaviors (A and B) within a category. 
4. An observation grand total representing an algebraic comparison of all 
categories. 
The scores derived for each observation must be expressed by adding 100 to 
each of the category and behavior totals so that in the event that an algebraic 
comparison results in a negative number, the score can be expressed as a positive 
number. By comparing the total scores from the two observers, a grand total score 
results for each teacher. It provides an inclusive count of all behaviors observed. 
The CORF contains other information on each observation: the subject and 
individual lesson observed, the date of the observation, the observers taking part, 
the teacher involved, the grade level at which the teacher teaches, the number of 
observations in the sequence of observations, and the times of the start and end of 
the observation. 
In summary, the scoring procedure utilized produces ten scores for each teacher 
observed in any single observation period, resulting in totals for each of two ob­
servers in four categories with grand totals for each teacher. Since four observations 
were conducted for each teacher, the CORF yielded 40 scores for each teacher in 
the sample. Of course, a large number of comparisons is possible since the incidence 
of any single strategy could be compared to that of any other single strategy across 
observations and between observers. 
Table III contains examples of data from an observation period. It can serve to 
clarify the exact scoring of the information gathered by CORF for three teachers. 
RELIABILITY OF CORF 
The reliability of the information gathered by the CORF was determined by 
using the data from all 92 observations. Intra-class correlations were computed for 
the four category scores and one total score on each CORF completed by two 
observers; therefore, the total data available came from 184 CORF forms. The 
averaged intercorrelations reliabilities were found to be .95 for Category I, .96 for 
Category II, .95 for Category III, .90 for Category IV, and .97 for the CORF 
Total Score. The pooled rating reliabilities were found to be .97, .98, .97, .95, and 
.99 for the same categories respectively. 
FINDINGS AND INTERPRETATION 
Question 1: What changes occurred in the strategies teachers used during the 
inservice program? 
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TABLE III 
SAMPLE OF SCORING OF INFORMATION GATHERED 
BY A CORF OBSERVATION 
Observation: Science 
Teacher Scores by Observer 1 Scores by Observer 2 
by 
Code Category Total Category Total Total 
Number I II III IV T I II III IV T Scores 
5136 90 101 107 102 400 116 109 107 102 434 834 
3781 109 120 110 103 442 110 115 108 102 435 877 
5301 102 117 106 101 426 105 119 104 103 431 857 
A comparison of the sample mean CORF scores from the first and last observa­
tions showed that the sample displayed an increase in the employment of Behavior 
A strategies, amounting to +16.87. A comparison of the mean CORF scores from 
the first science observation and the last science observation indicates that the 
sample decreased the employment of Behavior A strategies, the decrease amount­
ing to -7.65. A comparison of the mean CORF scores on the first observation and 
the first science observation indicates that the sample showed an increase in the 
use of Behavior A strategies, amounting to +24.52. Thus, the largest change took 
place between the first observation and the first science observation, the latter 
made after the inservice education program had begun. The three comparisons 
indicate that changes in behavior did take place during the period of time in which 
the inservice education program was conducted, pointing to a relationship between 
the program and the use of specific teaching strategies which were given attention 
in the program. 
Question 2: What relationship is there between inservice education and changes 
in the teacher attitude? 
In another analysis, participating in the inservice education program was con­
sidered a constant. Sample mean scores obtained on the 36 factors of the Semantic 
Differential, administered prior to and at the conclusions of the inservice program, 
showed universal change. As shown in Table IV, all but six of these means increased 
to more positive attitudes. Of these, five represented changes to less positive atti­
tudes and one represented no change. Since the instrument did not allow for a 
statistical determination of the amount of change along a continuum, the results 
were interpreted as descriptive of the teachers as a group. The extensive changes 
in attitude which occurred during the period of the inservice education program 
and the accompanying use of the curriculum sequence seem to indicate that the 
program had an effect on attitude. 
Question 3: What is the relationship between changes in attitude and changes in 
classroom teaching strategies? 
Change scores on the CORF variables between the first science and last science 
observations were compared to Semantic Differential change scores derived from 
the pre- and post-tests. lntercorrelation, numbering 180, yielded 108 negative and 
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TABLE IV 
PRE- AND POST-SAMPLE MEANS ON 
THIRTY-SIX FACTORS OF THE SEMANTIC DIFFERENTIAL 
Pr 
Semantic Differential 
otocol Factor Pre-Means Post-Means 
Change 
in Means 
L Science E 22.8 24.1 +L3 
p 19.3 20.9 +L6 
A 20.4 22.5 +2.1 
2. Teaching E 24.7 25.3 +0.6 
p 19.6 2L7 +2.1 
A 2Ll 23.4 +2.3 
3. Inservice E 22.5 23.3 +0.8 
p 18.1 19.l +LO 
A 19.3 20.8 +L5 
4. Scientists E 23.8 24.8 +LO 
p 19.9 2Ll +L2 
A 2LO 2L5 +o.5 
5. Science-A Process E 23.2 23.7 +o.5 
Approach p 19.3 21.0 +1.7 
A 2LO 22.2 +L2 
6. Use of Laboratory E 24.3 23.2 -Ll 
p 19.0 20.3 +L3 
A 20.5 2L9 +1.4 
7. Principal's View E 26.3 20.7 -5.6 
p 19.0 18.l -0.9 
A 18.7 18.6 -0.1 
8. Community's View E 23.9 23.9 No change 
p 19.7 20.4 +0.1 
A 20.l 22.2 +2.1 
9. Teaching Science E 23.1 22.1 -LO 
p 18.5 19.4 +0.9 
A 19.7 20.7 +LO 
10. Your Closest Associate's E 22.7 23.6 +0.9 
View p 18.9 20.8 +L9 
A 19.6 22.6 +3.6 
11. Change E 2L8 22.6 +o.8 
p 19.1 20.4 +L3 
A 20.0 22.1 +2.1 
12. Use of Library E 2L4 22.6 +L2 
p 17.8 20.2 +2.4 
A 18.9 2L3 +2.4 
OE Evaluation 
p Potency 
A Activity 
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72 positive relationships between the change scores of the five CORF categories 
and the 36 factors of the Semantic Differential. As indicated in Table V, six 
correlations were significant and they were all negative. These indicate a negative 
relationship between change in teacher attitude and change in teacher use of 
specific teaching strategies. In other words, while there was a decrease in teacher 
use of Behavior A strategies, considered positive, there was a concurrent positive 
increase in teacher attitude. 
TABLE V 
SIGNIFICANT CORRELATIONS BETWEEN CORF CHANGE SCORES 
AND SEMANTIC DIFFERENTIAL CHANGE SCORES 0 
Cod Category 
SEMANTIC PROTOCOL I II III IV T 
AND FACTOR 
Science-A Process Approach -.414 
(Evaluation) 
Principal's View (Activity) -.417 
Principal's View (Potency) -.459 
Change (Evaluation) -.402 
Change (Evaluation) -.436 
Use of Laboratory( Evaluation) -.439 
0 All values at the .05 level of significance. 
Question 4: What is the relationship between grade level taught and changes in 
teaching strategies? 
By using residual gain scores or change scores between the first science and last 
science observations one could examine the changes in teaching behavior of two 
groups of teachers, primary and intermediate. Table VI shows that the 12 primary 
teachers changed more in their use of specific and positive teaching strategies than 
did the 11 intermediate teachers, based on regression line prediction plotted for the 
entire sample. 
Question 5: What is the relationship between teaching experience and changes 
in teaching strategies? 
The mean years of teaching experience were compared with each of the five 
CORF category means derived from mathematics lessons observations of 19 
teachers. No significant correlations were found. This would indicate no relation­
ship between the group's years of teaching experience and its level of use of 
different CORF strategies. 
CORF change scores from the first science and last science observations were 
compared to the sample mean years of teaching experience. None of the correla­
tions was found to be significant. 
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TABLE VI 
CORF RESIDUAL GAIN SCORE MEANS FOR 
TWO GROUPS OF TEACHERS 
CORF 
Category 
Primary 
Group 
Intermediate 
Group 
I 
II 
III 
IV 
v 
2.33 
0.82 
-0.41 
-0.06 
1.47 
-2.55 
-0.90 
0.45 
0.07 
-1.61 
SUMMARY AND CONCLUSIONS 
Change in Teaching Behavior. There was evidence of significant changes in 
teacher use of specific teaching strategies between observations made of two sets 
of science lessons. Since the inservice education program was considered a constant 
and the level of use of strategies was considered a variable, there would seem to be 
a relationship between these two factors. Furthermore, the significant changes 
found between these two observations were in a direction toward greater use of 
the negative, Behavior B, teaching strategies. There were also significant changes 
between the first observation, made before inservice education started, and the 
first science observation and also between the first and last observations. Both 
changes were to greater use of Behavior A strategies. The greatest change occurred 
between the first observation and the first science observation. Therefore, the 
teacher group apparently had reached a plateau of strategy use at the time of the 
first science observation. From that point, the group decreased in its use of 
Behavior A strategies; however, the net result across the duration of the inservice 
program indicated an increased use of these strategies. 
Changes in Teacher Attitude. There were many significant pre-post differences 
in the mean attitude scores. Of the 36 factor scores, all but six were in a positive or 
increased direction. The only protocol in which the three changes were all negative 
was "Your Principal's View Toward Science-A Process Approach." From the 
evidence available, there was general change in the various attitude factors during 
the interim in which the teachers took part in the inservice education program. 
One might infer that this change was due in large part to the inservice program. 
Teaching Behavior and Teacher Attitude. When the attitude change scores were 
correlated with the CORF change scores derived from the first and last science 
observations, a few significant intercorrelations were found. The six intercorrela­
tions which were significant at the .05 level of confidence were all negative. This 
evidence points to a negative relationship between these factors and change in 
teacher use of certain specific teaching strategies. Based on these six intercorrela­
tions, a tendency to decrease in score on certain CORF variables was found to 
accompany a tendency to increase in score on attitudinal variables. 
On the whole, the tendency of the teachers to increase their use of Behavior B 
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teaching strategies accompanies a tendency of the sample teachers to increase in 
score on the Semantic Differential. This is consistent with the earlier £.nding that 
the sample increased in positive attitude while they decreased in the use of 
Behavior A teaching strategies. From these £.ndings, the sample teachers indicated 
a tendency to use fewer of the positive teaching strategies that had been empha­
sized in the inservice program while at the same time indicating increased positive 
attitudes toward the various protocols taken as a whole. For example, while the 
sample teachers' attitudes toward Science-A Process Approach and inservice edu­
cation became more positive, their use of the positive strategies related to both of 
these factors decreased. 
From an examination of the selected correlations, thought-provoking relation­
ships can be pointed out. The smallest number of sample negative correlations was 
found for "Teaching" and the CORF change scores. The largest number was found 
between "Science-A Process Approach" and "Use of Laboratory" and the CORF 
change scores. Based on these £.ndings, the sample indicated a tendency to main­
tain less positive attitudes about teaching while at the same time indicating a 
tendency to use more of the Behavior A teaching strategies. The sample showed, 
by the higher number of negative correlations, a tendency to use fewer positive 
teaching strategies while increasing in Semantic Differential scores in regard to 
"Science-A Process Approach" and "Use of Laboratory." 
If viewed across the entire span of the inservice education program and the 
employment of teaching strategies, there was a concurrent and positive increase in 
both of these factors. If correlations had been computed across the entire span, 
from the £.rst to the last observation, the indication is that the net relationship 
between participation in inservice and change in use of strategies would have been 
positive. 
Grade Level Assignment and Teaching Behavior. Based on regression line com­
putation and CORF residual gain scores between the £.rst and last science observa­
tions, the 12 primary (grades 1-3) teachers achieved more in the use of CORF 
positive strategies than could be predicted based on the total group performance. 
Conversely, the 11 intermediate teachers (grades 4-6) changed or achieved less 
than could be predicted. This evidence supports the idea that, for this sample, there 
is a positive relationship between their grade level assignment and primary 
teachers' greater use of specific positive teaching strategies. 
Years of Teaching Experience and Teaching Behavior. Neither of the analyses 
of years of teaching experience and use of specific teaching strategies provided 
significant evidence of a relationship between these two factors. In the £.rst 
analysis, no evidence of a significant relationship between experience and differ­
ences in use of the CORF category variables was found. In the second analysis, in 
which experience level was correlated with the CORF change scores from the 
£.rst to the last science observation, no relationship could be established at a sig­
nificant level. In the latter analysis, even though the relationship was not significant, 
the decreased use of CORF Category III variables most nearly correlated signifi­
cantly with years of teaching experience. If it had been sufficiently significant, the 
relationship would seem to have indicated that compared to the other strategies, 
the groups' decreased use of these particular strategies related more to experience. 
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From the use of the Classroom Observation Rating Form, reliable information 
was obtained on the classroom behavior of teachers through the vehicle of direct 
observation. In designing the CORF, an attempt was made to include those 
strategies which would allow for a thorough examination of the total classroom 
environment. 
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CLASSROOM OBSERVATION RATING FORM 
(CORF) 
Lesson or Activity Observed ---------------------------------------------------------------------------------­
Date --------------------------- Observer ---------------------------------------------------------------­
Teacher -------------------------------------- School -------------------------------------------­
Grade Level ------------------------------------- Observation # ----------------------------------------­
Time Begun ------------------------------------ Time Ended ---------------------------------------------­
- -
- - -
0 
.... 
.... 
Category I. Items Related to Teacher-Student Interaction and Student Behavior 
Behavior A Time Interval Behavior B Time Interval 
1. Student decides for himself. 
2. Student is allowed to try out 
suggestions. 
3. Student generates basis of action. 
4. Student gropes, ponders, recaps. 
5. Students freely participate. 
6. Students are enthusiastic 
toward lesson. 
7. Students listen when other 
students verbally or 
physically participate. 
T -Total of Tallies 
T 
1. Teacher gives criteria to 
look for. 
--·--­
2. Teacher discusses merits of 
suggestions before they 
are tried. 
3. Teacher serves as source of 
knowledge. 
4. Teacher directs students to 
conclusion. 
5. Students reluctant to take part. 
6. Students are indifferent or 
lack interest. 
7. Students inattentive. 
T 
~ 
(I) 
~ 
c;· 
(I) 
ia. 
<E' 
~ 
"-3 (I) 
~ 
'i:l 
t:: 
~ 2· 
.... 
s· 
;l 
......Category II. Items Related to Teacher Responses, Actions, and Planning 
Behavior A Time Interval Behavior B Time Interval ~ 
"' ~ 
1. Teacher responds to explanations 
with questions. 
T 
1. Teacher agrees or disagrees 
with explanations. 
T >
"' Fl 
t'1 
><: 
> ~ 
2. Teacher keeps an open mind to 
student responses. 
2. Teacher accepts only the 
answer he deems correct. 
t:I g 
3. Teacher directs student thinking 
with new situation. 
3. Teacher abandons hope by 
saying "you don't get 
it,'' etc. 
'cl 
tJl 
~ 
4. Teacher asks students to refine 4. Teacher accepts first response. 
responses. 
5. Teacher questions explanations 5. Teacher accepts responses 
that do not fit into the that fit his own experience. 
child's experience. 
6. Teacher directs vocabulary 6. Teacher presents vocabulary 
building from experience. before experience. 
7. Teacher recognizes the limita­ 7. Teacher assumes that one 
tions of one experience for experience is satisfactory 
the understanding of all for understanding of all 
students. students. 
.... 
....T -Total of Tallies 
.... 
IV 
...Category II (Continued) ... 
Behavior A Time Interval Behavior B Time Interval 
T T 
8. Teacher evaluates student per­ 8. Teacher evaluates student 
f ormance on basis of what performance on basis of 
students are able to do. what students say or on 
basis of what he assumes 
they can do. 
9. Teacher poses questions which 9. Teacher poses questions which 
provoke thinking. get desired responses. 
10. Teacher directs questions at 10. Teacher directs questions 
different experience levels. at common level. 
11. Teacher probes for basis for in- 11. Teacher tells student he is 
correct response before telling wrong and asks for another 
student he is wrong. response. '""3 ~ 
~ 
c::12. Teacher asks student to more 12. Teacher accepts any response. ;s
c;·fully explain a complex or ~ 
... 
~.unclear response. .... 
~ 
~ 13. Teacher periodically reviews 13. Teacher moves through lesson 
'""3 
~and summarizes progress. with no attention to re- H ~ view or summary. 
"'1:1 
<:3"
.....14. Teacher commends work 14. Teacher is hypercritical. ... C') 
l:i
well done. .... s· ;s 
c 
.....15. Teacher gives help willingly. 15. Teacher leaves students en- > 
tirely on their own. ~ 
<n 
16. Teacher anticipates and recog- 16. Teacher works with students ~ > 
nizes individual needs and as one. <n ~ 
abilities. t'l ~ 
17. Teacher works with students at 17. Teacher sets common pace for ~ 
their own rate of speed. all. ~ 18. Procedures planned and well 18. Procedures without plan or or- ~ 
organized. ganization. tJj 
~ 19. Evidence of large number of 19. Teacher only involved. 
students being involved. 
20. Evidence that lesson is paced 20. Teacher narrows the lesson 
to include "going off on a only to the subject at hand. 
tangent" when this is called 
for. 
21. Evidence that illustrations of an 21. Teacher assumes that because 
idea are selected progressively the students saw the point 
from simpler to less obvious. in a simple illustration, 
they will see it again. 
22. Teacher works to involve many 22. Activity chiefly a dialogue be-
children in discussions. tween teacher and a few stu­
dents or one student. 
.... 
....T -Total of Tallies t.l 
.... 
.... 
~ 
Category II (Continued) 
Behavior A Time Interval Behavior B Time Interval 
T T 
23. Evidence that teacher has ob­ 23. No goals or objectives evident. 
jectives of lesson clearly 
in mind. 
24. Students grouped for small 24. No grouping evident. 
group or individual activity. 
25. Students grouped for lecture 25. Lecture activity predominates 
activity. the lesson. 
~ 
~ 26. Needed material,s readily avail­ 26. Materials inadequate or poorly ~ 
able. organized. ~ ;· 
(':> 
27. Teacher depends sparingly on 27. Teacher refers constantly to <;: ~ 
guide to conduct the lesson. guide. 
.Q. 
T -Total of Tallies 
~ g:: [
5· 
;:s 
i 
I 
~ 
Category III. Teacher Characteristics 
Behavior A Time Interval Behavior B Time Interval ~ 
T T ~ 
Evidence that teacher: Evidence that teacher is: ~ 
1. shows enthusiasm toward 1. apathetic toward lesson ~ 
lesson ~ 2. shows willingness to admit lack 2. unaware of or unwilling to 
of knowledge or instances of admit inadequacies 
error 
3. demonstrates patience 3. impatient 
4. shows fiexibility in event 4. infiexible and rigid 
of problem 
5. communicates clearly and 5. unclear or too complex 
understandably in communications 
6. disciplines in a positive way 6. negative in discipline 
7. demonstrates self-control 7. easily upset 
T -Total of Tallies 
... 
... 
(./\ 
116 The University of Texas Publication 
Category IV: Classroom Environment 
Room attractively arranged with evidences of provoking materials for learning. 
Room unattractive or void of auxiliary materials for learning. 
Student work on display. 
Teacher produced materials predominate. 
Room arrangement maximizes student participation. 
Room arrangement precludes or reduces student participation. 
Answer "Yes" When Observed. 
Change in teaching behaviors is one of the desired outcomes of the college sequence which 
has an apparent, direct relationship to the School sequence. Dr. Breit describes a simu­
lation instrument as an alternative measure to be used at F,. 
X. THE DEVELOPMENT OF AN INSTRUCTIONAL 
DECISIONS TEST 
Frank D. Breit 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 
A major goal of most teacher education programs is to effect change in teaching 
behavior. To determine the effectiveness of such a program in attaining this goal, 
an objective measure of teacher behavior is necessary. 
The major approach used in measuring teacher behavior has been the description 
of teacher behavior based on direct observation of acts of teachers in teaching situ­
ations. Numerous observational scales measuring a variety of dimensions of class­
room behavior have been developed. Some of these scales have been used in the 
study of preservice and inservice training programs. The CORF developed by 
Ashley ( 1967) was used in a study of the inservice education program developed 
for training teachers in the use of a specific new elementary science curriculum, 
Science-A Process Approach. Flanders' interaction analysis system was used to 
evaluate the effectiveness of the "school within a school" inservice program in 
Massachusetts (Fischler and Anastasiow, 1965). A modification of the Flanders 
system was used by Hough and Ober in their study of the effectiveness of a new 
general methods course at Ohio State University ( 1967). 
Although the most reliable technique for gathering information on teacher be­
havior is through direct classroom observation, this method does have certain 
drawbacks. Observation can be a very time-consuming operation. A number of 
separate visits to a teacher are usually necessary in order to obtain a valid measure 
of her normal classroom behavior. If the observations are to be used to determine 
whether a particular treatment has changed the teacher's behavior, observations of 
parallel instructional situations are necessary. The difficulties of using an observa­
tional technique increase when studying preservice teachers. In most cases there 
are no opportunities to observe the teacher in an actual classroom situation during 
the span of a course which might be under study. Thus, the desirability of develop­
ing a technique for measuring teacher behavior by some means other than direct 
observation seems apparent. 
One possible approach involves simulation. An instrument employing this tech­
nique was developed for use in evaluating the Science lnservice Project teacher 
education program at The University of Texas at Austin. This paper describes the 
development and evaluation of that instrument, which has been called the Instruc­
tional Decisions Test ( IDT) . 
CONCEPTUAL FRAMEWORK OF THE INSTRUMENT 
The goal of the IDT was to measure objectively certain teacher behaviors; 
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namely, those behaviors considered to be essential for making decisions in harmony 
with a learning environment that emphasizes the student's responsibility for his 
own learning. The following list of behaviors was established from an analysis of 
the objectives and activities of the Science Inservice Project teacher education 
program: 
1. Teacher identilles objectives of classroom instruction based on observations 
of children in a classroom. 
2. Teacher constructs behavioral objectives that describe the observed per­
formance of children in classroom. 
3. Teacher identifies procedures, questions, and other teacher responses to an 
observed classroom situation that emphasize the student's responsibility for 
his own learning. 
4. Teacher constructs procedures, questions, and other teacher responses to 
an observed classroom situation that emphasize the student's responsibility 
for his own learning. 
With the behaviors identified, a method was needed to present the appropriate 
stimuli. Film was selected as the medium to present teaching situations to which 
individuals could react for the purposes of measurement. A film was available of a 
lesson of Science-A Process Approach being taught to a class of second-graders. 
The film was analyzed to discover sequences that could be used to test for the 
various behaviors. After an appropriate number of sequences had been identified, 
a test booklet was developed containing instruction for each sequence along with 
information necessary for responding. The initial form of the IDT was given to a 
sample of 30 undergraduate education majors. Based on an analysis of the re­
sponses, revisions were made in the overall format and wording changes were made 
on individual questions. 
DESCRIPTION OF THE INSTRUMENT 
In its final form the IDT is administered in the following way. The examinee 
views a film showing an actual classroom situation. At appropriate points the film 
is stopped, and the examinee is asked questions about what he has just seen. After 
appropriate time for the examinee to answer, the film is started, and the next 
sequence is shown. The test consists of eight questions, two for each of the be­
haviors identified. 
DESCRIPTION OF SCORING PROCEDURE 
With the test questions developed, coding and scoring procedures were then 
needed. For this task help was obtained from a number of individuals closely 
associated with Science-A Process Approach and the Science Inservice Project 
teacher education program. These individuals will be referred to in the following 
discussion as the Advisory Group. 
Questions related to Behavior 1 were six-option multiple choice. The selection 
of the correct responses was made by the Advisory Group. Questions related to 
Behavior 3 allowed the ranking of four given options. The Advisory Group ranked 
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the options based on the criteria presented in the statement of the behavior. When 
any variation in ranking was found, the wording of the statements was changed 
until agreement was unanimous. Questions related to Behavior 2 asked for the 
construction of behavioral objectives. A series of five categories were developed 
into which the responses could be placed. The Advisory Group accepted the order 
of the categories. Questions related to Behavior 4 asked for the construction of a 
free response to an observed classroom situation. Using the criteria presented in 
the statement of Behavior 4, categories were developed into which responses could 
be placed. The Advisory Group accepted the order of the categories. 
The scoring procedure was constructed to fit the coding system. This was done 
in such a way that each question was worth a total of four points. This made the 
subscore for each behavior a maximum of eight points, and the total score a maxi­
mum of 32 points. 
RELIABILITY AND VALIDITY DATA 
With the coding and scoring procedure developed, how objectively could the 
responses be scored? One way of estimating scorer reliability was suggested by 
Guilford ( 1954). A sample of 14 randomly selected tests were independently scored 
by four scorers. The reliability coefficients obtained by using the Guilford formula 
are given in Table I. 
TABLE 1 
SCORER RELIABILITY OF THE INSTRUCTIONAL 
DECISIONS TEST 
Category Reliability 
Behavior 1 1.00 
Behavior 2 0.93 
Behavior 3 1.00 
Behavior 4 0.80 
Total Score 0.95 
The IDT was designed to measure directly certain behaviors which were felt to 
be essential for making decisions in harmony with a learning environment which 
emphasizes the student's responsibility for his own learning. The reason for its 
development, however, was to obtain an indirect measure of a teacher's actual 
classroom behavior. The degree to which the IDT does provide a measure of 
teacher classroom behavior is therefore a matter of some concern. 
The question of what a test measures is one of test validity. The attempt to 
indicate whether or not scores on the IDT have any relationship to actual class­
room behavior is a problem of concurrent validity. 
A measure of teacher classroom behavior along with IDT scores was available 
for a sample of 16 preservice participants in the Science Inservice Project teacher 
education program. The measure of teacher behavior was the Teacher Performance 
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Competencies Scale ( TPCS). This instrument developed by Steinbach ( 1968) uses 
a 61-point scale to provide a measure of teaching performance in relation to 
several specific competences. Each subject in the sample had been observed during 
three one-to-one teaching sessions by a trained observer using the TPCS. 
Correlations were computed for the following sets of data: IDT pretest scores 
and TPCS results from the first one-to-one teaching session which took place near 
the beginning of the program, and IDT post-test scores and TPCS results from the 
third one-to-one teaching session which took place near the end of the course. 
Three scores from the IDT were correlated against two scores from the TPCS. 
The scores used from the IDT were: ( 1) a composite of subscores for Behaviors 1 
and 2, both of which deal with behavioral objectives; ( 2) a composite of subscores 
for Behaviors 3 and 4, both of which deal with making responses to a classroom 
situation that emphasize the student's responsibility for his own learning; and 
(3) total score. The scores used from the TPCS were: ( 1) a composite of the three 
scales dealing with maintaining teacher-pupil interaction; and (2) the scale on 
using behavioral objectives. The positive ends of the scales concerned with main­
taining teacher-pupil interaction were defined by the terms mutual participation, 
talk based on student contributions, and student-determined and student-per­
formed activities. 
Two significant correlations were found between the IDT pre-test scores and 
TPCS results from the first teaching session. A correlation of 0.71 was found 
between behaviors three and four of the IDT and maintaining teacher-pupil inter­
action of the TPCS scale. A correlation of 0.61 was found between the total score 
of the IDT and maintaining teacher-pupil interaction. No significant correlations 
were found between IDT post-test scores and TPCS results from the third one-to­
one teaching session. The results of the analysis are found in Table II. 
TABLE II 
CORRELATIONS BETWEEN IDT PRE-TEST SCORES AND 
TPCS RESULTS FROM FIRST TEACHING SESSION 
TPCS 
Maintaining teacher- Using behavioral 
pupil interaction objectives 
Behavior 1 and 2 .33 -.13 
IDT Behavior 3 and 4 .71°' .41 
Total Score .61° 0 .23 
0 Significant at .01 level 
°" Significant at .05 level 
The results seem to indicate that the IDT does provide an indirect measure of 
certain dimensions of teacher classroom behavior when used with individuals who 
have not been given any recent instruction designed to change teaching behavior. 
The lack of any significant correlations when the IDT was given at the end of the 
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program could indicate that responses to the IDT after instruction in a program 
represents role expectation due to the program and not teaching behavior. 
The reliability of the IDT was determined using the test-retest technique. Two 
samples were used: 15 undergraduate education majors and 11 elementary 
teachers. Pearson-product moment correlations were computed between the scores 
obtained by the same subjects on two administrations of the test. This technique 
provides a measure of the coefficient of stability of a test. The results obtained are 
listed inTable III. 
TABLE III 
RELIABILITY DATA ON THE INSTRUCTIONAL DECISIONS TEST 
Undergraduate 
education majors Elementary teachers 
(Interval between (Interval between 
testing, 98 days) testing, 17 days) 
N=l5 N=ll 
Category Reliability Reliability 
Behavior 1 .72 .88 
Behavior 2 .67 .45 
Behavior3 .21 .27 
Behavior4 .69 .85 
Total Score .69 .73 
POTENTIAL USE FOR THE INSTRUMENT 
The IDT provides a comparatively quick, efficient method of obtaining informa­
tion on teacher behavior. As such, the IDT would seem to have wide application in 
the areas of preservice and inservice training of teachers. It can provide a measure 
of teacher behavior in situations where other methods are prohibited because of 
limitations of time or facilities. This would allow more opportunity in the teacher 
training course sequence for determining the effect of a given course on the be­
havior of the participants. 
SUMMARY 
The purpose of this project was to develop an indirect measure of teacher class­
room behavior. An instrument was developed which allowed an examinee to re­
spond to a series of teaching situations presented on film. Initial studies have estab­
lished a reliability of approximately .75. Efforts at establishing validity have in­
volved determining correlations between the IDT and data obtained from a class­
room observational instrument. Several significant correlations were found between 
the IDT and certain relevant scales of the TPCS. 
An instrument such as this should be useful in the evaluation of teacher training 
programs. 
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INSTRUCTIONAL DECISIONS TEST (SECOND REVISION) 
NAME 
DATE 
This test concerns a short film showing second grade 
children being taught science in a T V Studio. You are asked 
to observe each scene and to respond to some questions about 
what you have observed. There are six scenes and six sets of 
questions. Different questions ask for different types of 
answers. Make sure you read the instructions for each question 
carefully. Once an episode has been completed do not go back 
and work on questions in a previous episode. 
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FIRST EPISODE 
TASK A In response to the question concerning the four-sided 
figure, "Are those sides straight sides or curved sides?" 
Sharon replied, 11 curved11 • 
What do you feel would be the .best teaching strategy 
at this point? 
PLEASE DO NOT TURN THE PAGE UNTIL THE SECOND EPISODE HAS BEEN OBSERVED. 
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SECOND EPISODE 
TASK B The children have begun working individually in response 
to the teachers instructions regarding circular shapes. 
Circle the number of behavioral objective that best de­
scribes the instructional activity employed here. 
At the end of this activity, the children should be able to: 
1. understand the difference between a circle and other 
shapes. 
2. select objects that are circular in shape. 
3. describe the shapes of various geometric figures. 
4. give a reason for separating circular shapes from other 
shapes. 
5. identify objects on the basis of their shape. 
6. differentiate between circles, triangles, rectangles, 
and squares. 
PLEASE DO NOT TURN THE PAGE UNTIL THE THIRD EPISODE HAS BEEN OBSERVED. 
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THIRD EPISODE 
TASK C In response to the question "What shape is this?" ( 6 ) , 
Robin replied, 11 A rectangle. 11 A second child, when asked, 
was in agreement with the idea that the shape was a rectangle. 
Below are listed four different approaches that might be 
used by a teacher at this point. Indicate your first, second, 
~.and fourth choice by placing the numbers 1, 2, 3, 4, next 
to the letters before each choice. The approach you feel is 
most desirable should be labeled 1, down to the least desirable 
being labeled 4. 
At this point, as a teacher, I would: 
{A} use the shapes on the board to show the difference be­
tween a rectangle and a triangle. I would then hold 
up a number of different rectangles and triangles and 
question the children to see if they could tell which 
of the shapes were triangles and which were rectangles. 
(B) ask the class if they could explain the difference be­
tween a rectangle· and a triangle. If they could not 
point out which shape was a triangle and which the 
rectangle and then see if could explain the difference 
between the two shapes. 
{C) ask the class to pick frcm their shapes the rectangles 
and the triangles. If no one could do this I would 
point out, on the board, which shape was the triangle 
and which the rectangle and then have them pick from 
their shapes the ones like the rectangle and the ones 
like the triangle. 
(D) point out to the class which shape on the board was a 
rectangle and which a triangle. I would then explain 
the difference between the two shapes by giving a de­
finition for each. To illustrate the definitions I 
would hold up other rectangles and triangles and show 
the class how they fit into one of the two groups by
using the definitions. 
PLEASE DO NOT TURN THE PAGE UNTIL THE FOURTH EPISODE HAS BEEN OBSERVED. 
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FOURTH EPISODE 
TASK 0 The instructor has asked the children to attempt to put all 
the shapes into two groups. Scott suggested that they put the 
shapes into two groups using color. However, the teacher 
pointed out that Scbtt had more than two colors among his shapes 
and thus his suggestion would not work. 
Assume that Scott made the same suggestion and was found 
to have only two different colors among his shapes. 
\-!hat do you feel would be the best teaching strategy at 
this point? 
TASK E Suppose that no child comes forth with an acceptable method 
of putting a11 the shapes into t\.-10 groups. 
Below are listed four different approaches that might be 
used by a teacher at this point. Indicate your first, second, 
third, and fourth choice by placing the numbers 1~3. 4 next 
to the letters before each choice. The approach you feel is 
most desirable should be labeled l, down to the least desirable 
being labeled 4. 
At this point, as a teacher, I would: 
(A) review the concepts of straight sides and curved sides 
and then demonstrate with the shapes on the board how 
it is possible to put all the shapes into two groups 
us·ing the type of side the shape possesses. 
(8) ask the class, "Hhat about the possibility of grouping 
the objects by the kind of sides the objects have? See 
if you can figure out how to put your shapes into two 
groups using types of sides." 
(C) have the children put all the circles and ellipses in 
one group and all the triangles and rectangles in 
another group. I would then ask them how the two 
groups are different. 
(D) Ask the class, "Let's put all the shapes that have 
straight sides in one group and all the shapes that 
have curved sides in another group and see if that 
gives us two groups." 
PLEASE DO NOT TURN THE PAGE UNTIL THE FIFTH EPISODE HAS BEEN OBSERVED. 
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FIFTH EPISODE 
TASK F A method has been determined for putting all the shapes 
into two groups. Now the instructor has begun holding up 
new shapes and asking the class in which group they belong. 
State a behavioral objective for the instructional activity
employed here. 
At the end of this activity, the children should be able to : 
PLEASE DO NOT TURN THE PAGE UNTIL THE SIXTH EPISODE HAS BEEN OBSERVED. 
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SIXTl:I EPISODE 
TASK G After the children had finished putting shapes into one of 
three groups on the board, the instructor asked the children to 
find curved and straight lines in the room. State a behavioral 
objective for the instructional activity employed here. 
At the end of this activity, the children should be able to: 
TASK H Circle the number of the following objectives that best 
de5cribe the behavioral objective for the entire lesson you 
have viewed. 
At the end of this instruction, the children should be able to: 
1. Better appreciate the existence of curved and straight lines 
in their physical surroundings. 
2. Name objects which have approximately the same size. 
3. Identify objects on the basis of similarities or differences 
with reference to a single characteristic such as shape or 
color. 
4. Verbalize concerning similarities between shapes. 
5. Agree on correct shapes to match shapes introduced by the 
teacher. 
6. Understand the basis for classifying objects according to 
shape. 
Teacher education programs are designed to assist teachers to teach better. Does the 
timing of these experiences of preparation actively affect the outcomes of the activities? 
Breit describes an evaluation study of preservice and inservice teachers and concludes 
that timing is an important factor on the individual or Student filter. 
XI. A COMPARISON OF THE EFFECTIVENESS OF PRESERVICE 
AND INSERVICE TEACHER EDUCATION PROGRAMS 
Frank D. Breit 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 
Federally supported national curriculum projects have developed a number of 
curriculum innovations. The successful implementation of these new curricula 
would seem to require teachers able to establish a learning environment in line 
with the philosophical orientation and instructional approach embodied in the 
new curricula. Indications that many teachers are unable to establish such a learn­
ing environment has led to the development of teacher education programs es­
pecially designed to develop the necessary competencies in teachers. 
Certain teaching competencies have been identified as essential for successful 
implementation of the new curricula. One competence is positive perception of the 
goals and methods of a curriculum program. Butts ( 1967) states that to be success­
ful, curriculum innovations 
require implementation by individuals who know and accept both the new 
philosophical orientation and the changed goals of the teacher and student 
(p. 29). 
Another competence identified is facility in coping with a learning environment 
that emphasizes the child's responsibility for his own learning. The nature of the 
approach to learning espoused by a curriculum creates the demands for certain 
instructional skills. The approach emphasized by the new curricula does not make 
the student a passive recipient of information but an active participant in the gen­
eration of new ideas. DeRose ( 1965) states that to achieve this kind of behavior by 
the students the teacher must be able to 
engineer activities in which students (and teachers) are intellectually and 
physically involved in learning ( p. 9). 
A third competence identified is knowledge of course content. Although the 
teacher is not the only source of information when she employs the new curricula, 
this does not imply that her knowledge of content is any less important. Karplus 
and Thier ( 1967) state that a sufficient background understanding of content is 
essential in order for the teacher to feel free to move with the children along 
divergent paths as contrasted to the more usual ones. 
The effectiveness of a teacher education program in developing teaching compe­
tencies depends upon a number of factors. One major factor is the nature of the 
participants in a program. Certain of the programs designed to prepare teachers to 
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effectively implement the new curricula have been developed for use with pre­
service teachers as well as inservice teachers. These two populations differ 
markedly with respect to a number of characteristics such as amount of teaching 
experience, age, and recency of academic experience. Possibly the different charac­
teristics of the two populations could affect a program's ability to achieve its goals. 
The major purpose of this study was to examine the relative effectiveness of a 
teacher education program given at the preservice level and at the inservice level 
in the development of certain teaching competencies related to successful imple­
mentation of a curriculum innovation. The specific teaching competencies studied 
were: knowledge of processes of science, positive attitude towards goals and 
methods of a curriculum innovation, and facility in coping with a learning environ­
ment that emphasizes the child's responsibility for his own learning. 
DESIGN OF THE STUDY 
The teacher education program under study has been developed through the 
joint effort of the Science Inservice Project of the Science Education Center and 
the Research and Development Center for Teacher Education, both at The Uni­
versity of Texas at Austin. Two versions of the program have been developed; one 
for preservice training and one for inservice training. The general goals of both 
courses are quite similar. The inservice course is structured to prepare teachers to 
implement a specific curriculum innovation, Science-A Process Approach. The 
preservice course is structured to prepare individuals to teach effectively within 
the framework of the new elementary science curriculum projects. Science-A 
Process Approach is used as a vehicle for the development of the desired 
competencies. 
Four groups of individuals were included in the study. The preservice treatment 
group consisted of 58 students enrolled in an undergraduate science methods 
course at The University of Texas at Austin in which the preservice version of the 
program under study was used. The preservice no-treatment group consisted of 15 
students enrolled in an undergraduate social studies methods course at TJie Uni­
versity of Texas at Austin. This group served as a comparison group for the pre­
service treatment group. The inservice treatment group consisted of 28 elementary 
school teachers enrolled in an elementary school science workshop in which the 
inservice version of the program under study was used. The inservice no-treatment 
group consisted of 11 elementary school teachers enrolled in the summer school at 
The University of Texas at Austin. This group served as a comparison for the group 
above. The basic design of the study is illustrated in Figure 1. 
Treatment Comparison 
Preservice Teachers N=58 N=l5 
Inservice Teachers N=28 N=ll 
Figure 1 
Description of Sample Subgroupings 
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DATA COLLECTED 
The following instruments were used to measure the three teaching compe­
tencies under study: 
1. Knowledge of Science Content. The Science Process Measure for Teachers­
Form A, designed by the Commission on Science Education of the American 
Association for the Advancement of Science, was developed to measure a teacher's 
competency in the use of the basic science processes which form the organizing 
framework for Science-A Process Approach. In this study it was used as a 
measure of knowledge of processes of science. 
2. Attitude. The Semantic Differential as developed by Osgood, Suci, and Tan­
nenbaum ( 1957) is a technique to determine the perception of meaning that an 
individual associates with a concept. A form of the Semantic Differential was 
developed containing protocol words that were related to the program under 
study. This was used as a measure of positive attitude towards goals and methods 
of a curriculum innovation. 
3. Classroom Teaching Behavior. The Instructional Decisions Test was designed 
to provide an indirect measure of teacher classroom behavior. The test stimuli 
consist of a series of teaching situations presented on film. An examinee responds to 
these stimuli through written answers. These responses are coded and a numerical 
score generated. This score can be interpreted as a measure of the examinee's 
instructional decision behavior. A description of the development and evaluation 
of the instrument, as well as a copy of the instrument itself, is found in Chapter X 
of this monograph. The Instructional Decisions Test was used in this study as a 
measure of facility in coping with a learning environment that emphasizes the 
child's responsibility for his own learning. 
METHODS OF ANALYSIS 
Comparisons were made of initial levels of competencies and change in compe­
tencies for three sets of groups: preservice treatment and preservice no-treatment; 
inservice treatment and inservice no-treatment; and preservice treatment and in­
service treatment. These hypotheses were tested by means of analysis of variance. 
RESULTS OF THE STUDY 
In the discussion below, those results found to be statistically significant at the 
.05 level or higher are reported as significant. The major results of the study can be 
summarized in relation to the following questions. 
1. Is there any difference between members of the inservice treatment group 
and members of the inservice no-treatment group in change in their knowl­
edge of processes of science, instructional decision behavior, and attitude? 
The treatment group exhibited a significantly greater change in five of seven 
subscores as well as total score on the instrument used to measure knowledge of 
processes of science. The treatment group also exhibited a significantly greater 
change in two of three scales on the instrument used to measure instructional 
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decision behavior. A significantly greater change was found in three of 36 scales 
on the instrument used to measure attitude. The treatment group exhibited a sig­
nificantly greater positive change in their perception of the value and activity of 
inservice and the value of feedback to their teaching. 
2. Is there any difference between members of the preservice treatment group 
and members of the preservice no-treatment group in change in their 
knowledge of processes of science, instructional decision behavior, and 
attitude? 
The treatment group exhibited a significantly greater change in two of seven 
subscores as well as total score on the instrument used to measure knowledge of 
processes of science. The treatment group also exhibited a significantly greater 
change in three of three scales on the instrument used to measure instructional 
decision behavior and in five of 36 scales on the instrument used to measure atti­
tude. The treatment group exhibited a significantly greater negative change in 
their perception of the value of a quiet classroom, value of teaching peers for 
practice, and value and activity of laboratory in the science methods course. A 
significantly greater positive change was found for the treatment group in their 
perception of the activity of behavioral objectives. 
3. Is there any difference between members of the preservice treatment group 
and members of the inservice treatment group in change in their knowledge 
of processes of science, instructional decision behavior, and attitude? 
The inservice treatment group exhibited a significantly greater change in five 
of seven subscores as well as total score on the instrument used to measure knowl­
edge of processes of science. No significant difference was found between the two 
treatment groups in change in instructional decision behavior. A significantly 
greater change was found in six of 27 scales on the instrument used to measure 
attitude. The preservice treatment group showed a significantly greater negative 
change in their perception of the value of a quiet classroom. The inservice treat­
ment group showed a significantly greater positive change in their perception of 
the potency of science, value and activity of one-to-one and one-to-two teaching, 
value of teaching science, and value of feedback to their teaching. 
LIMITATIONS OF THE STUDY 
The results of this study suggest certain conclusions about the effectiveness of 
the experimental treatment program in developing competencies in the partici­
pants. However, the design of the study permits several alternative explanations 
for the measured effects. To consider the conclusions relating to the experimental 
treatment in proper perspective, one should examine these alternative explanations. 
The four groups involved in the study consisted of naturally assembled col­
lectives. The fact that subjects were not assigned randomly from a common popula­
tion to a treatment group and its corresponding no-treatment group allows for 
selection bias as an alternative explanation for the measured effects. The more 
similar the treatment groups and their respective no-treatment groups are in their 
recruitment and pre-test scores, the less plausible selection bias becomes as an 
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alternative explanation. The two preservice groups consisted of individuals who 
had reached a similar level in their professional education sequence. The two 
groups obtained similar scores on 40 of the 47 criterion measures of the pre-test. 
The inservice groups consisted of practicing teachers with similar lengths of teach­
ing experience. The two groups obtained similar scores on 45 of the 47 criterion 
measures of the pre-test. Selection bias would seem to be more important in 
analysis involving the two treatment groups which consisted of individuals from 
two distinctly different populations. However, in this aspect of the study it was 
not intended to determine the effect of treatment versus no-treatment on two 
similar groups but rather the effect of the same treatment on two non-equivalent 
groups. Therefore, certain of the alternative explanations such as selection bias, of 
concern in certain experimental designs, do not seem to relate to this part of the 
study. 
The pre-test scores of the four groups involved in the study were not equivalent. 
Thus, statistical regression represents an alternative explanation for the measured 
effects. The similarity in pre-test scores for the treatment groups and their re­
spective no-treatment groups would seem to lessen the threat to statistical regres­
sion as an alternative explanation for that aspect of the study. The two treatment 
groups differed significantly on 22 of 47 criterion measures on the pre-test. The 
group which was initially lower achieved a significantly greater gain in eight of 
of the 22 measures. Thus, regression would seem to be an important factor in the 
part of the study dealing with the two treatment groups. 
CONCLUSIONS AND IMPLICATIONS OF THE STUDY 
The results of the study relate to the effectiveness of the experimental teacher 
education program in developing certain competencies at the preservice level and 
at the inservice level as well as a comparison of the relative effectiveness of the 
program at the two different levels. The design of the study permits more confi­
dence in the results which relate to the effectiveness of the program at the pre­
service level and at the inservice level than to the relative effectiveness of the 
program at the two different levels. 
The results of the study indicate that the total experience was successful in 
developing knowledge of the processes of science and changing instructional de­
cision behavior of both preservice participants and inservice participants. The close 
similarity in pre-test scores between the treatment groups and their respective 
no-treatment groups and the high level of significance of the differences in gain 
scores allows for considerable confidence in this conclusion. 
Evidence showed that the total experience did affect attitude but only to a 
limited extent. The inservice treatment group showed a significant change on three 
of 36 measures, while the preservice treatment group showed a significant change 
on five of 36 measures. The concepts for which attitude changes were found 
differed for preservice participants and inservice participants. lnservice partici­
pants showed a change in attitude towards the program itself along with methods 
of instruction utilized in the program. On the other hand, preservice participants 
showed a positive change in attitude towards concepts related to the methods of 
the new curriculum under study in the program. The changes in attitude noted 
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seem to indicate that the total experience had a greater impact on the inservice 
participants. This could be due to the nature of an inservice program. For many 
teachers participation in an inservice program is a welcome break in the daily 
routine. On the other hand, the preservice version of the program is simply one of 
a number of courses taken by the participants. The change in attitude toward the 
program might possibly be related to how relevant the participants see the program 
to be. Inservice participants, having taught, can perhaps see a greater need for the 
type of help offered by a teacher education program. 
The preservice participants had a significantly higher initial level of knowledge 
of the processes of science than the inservice participants. The level of knowledge 
of the preservice participants at the beginning of the program was approximately 
the same as that of the inservice participants at the end of the program. Does this 
imply that preservice participants in general have a high enough level of compe­
tence in the science processes to not have to deal with it in the program? Would 
there be benefit to determining the level of competence at the beginning of the 
program in order to spend time on the specific areas in which help is needed? 
Both preservice participants and inservice participants made substantial change 
in their instructional decision behavior. The preservice participants began at a 
higher level than the inservice participants and retained this difference at the end 
of the program. This could indicate that the aspects of the program which dealt 
with instructional decision behavior were of equal benefit to individuals at various 
levels of competence and with or without teaching experience. 
In general, the evidence demonstrated that preservice and inservice teachers 
who experience a similar teacher education program exhibit some similar changes 
and some contrasting changes. Further study of these changes seems to support the 
conclusion that teacher education programs need to be constructed to meet the 
differing needs of the participants. 
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The ob;ectives of the well-designed program for the preparation of a teacher represents 
desired outcomes. The extent to which the Student filter affects the actual achievement of 
the outcome is the subject of this study by Butts and Raun. Their findings emphasize the 
importance of specific elements in the Student filter. 
XII. A STUDY OF TEACHER CHANGE0 
David P. Butts 
SCTE..."<CE EDUCATIO~ CEJ.'ITER 
THE U11.'IVERSITY OF TEXAS AT AUSTIN 
and 
Chester E. Raun 
TE~IPLE UNIVERSITY 
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To implement a curriculum innovation requires that the user-the teacher-has 
both knowledge of change and commitment to use that change. If for both the 
knowledge of the curriculum innovation and the commitment for its use the 
affective tone is positive, the innovation will actually become practice. 
Securing such an affective tone is a challenge for teacher education. 
A teacher education program has been developed for a curriculum innovation, 
Science-A Process Approach, sponsored by the Commission on Science Education 
of the American Association for the Advancement of Science. Some components of 
this program have been developed under the sponsorship of the Commission and 
other components have been developed through the Science Inservice Project of 
the Science Education Center at The University of Texas. This teacher education 
program has been designed to change the teacher's knowledge and commitment 
while enhancing the desirability of change. Modified or changed behaviors are 
perceived as desirable by the teacher if: 
a. She becomes familiar with the innovation; 
b. She acquires experience so she knows what to expect from student's re­
sponses; and 
c. She gains self-confidence in working with the curriculum innovation. 
Although the teacher education progran1 includes opportunities for the teacher 
to participate in each of these three experiences, a key question remains to be 
answered: Does such a teacher education program result in observable changes in 
a teacher's perception of a curriculum innovation and in her subsequent practice 
of that innovation in her classroom? 
Recognizing that the answer to any question involving complex human behavior 
is rarely a simple "Yes" or "No," the key question of this study can be extended by 
inquiring whether the observable changes in teachers are related to specilic ex­
periences in a teacher's history. Ryans ( 1941) described this when he said: 
Successful teaching, as well as successful participation in most of the pro­
0 The material in this chapter has appeared previously in Butts, David P., and Raun, Chester 
E., A study of teacher change, Science Educati-On, 1969, 53 ( 1): 3--8. 
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fessional activities, is contributed to by many qualities of the individual, in­
tellectual and personal (Ryans, 1941, p. 5). 
What in a teacher's past experience could contribute to the relative impact of a 
teacher education program? 
Since teaching includes specific subject matter, the individual's past preparation 
in that subject matter area might logically determine the impact of an inservice 
program. Ryans ( 1960, 1963) found special subject matter knowledge to be 
positively correlated with teaching effectiveness. Ellena ( 1961), however, found 
that subject matter competence was not a major factor in the quality of teaching 
performance. In an earlier study, Ryans ( 1951) reported that the amount of college 
training appeared to make little difference in effective teaching behavior. Is there 
a relationship between previous science training and the observable behavior 
change in a teacher who participates in a teacher education program? Will such a 
program be more effective with those teachers who have had a greater background 
in the subject matter area? 
A second major component of the teacher education program is the involvement 
of the teacher with students. In the curriculum innovation, the focus of attention is 
on the student and how he learns. Thus, the more teaching experience a teacher 
has, the more likely he would benefit from a teacher education program that 
emphasizes perceptiveness of student responses. However, the contribution of past 
teaching experience to changing teaching behavior is not clear. 
In a very early study, Knight ( 1922) analyzed the contribution of age, ex­
perience, and IQ to success in teaching. He concluded that none of these factors 
are closely related to successful teaching. Shortly after, Bathurst ( 1929) showed 
that teacher efficiency increased slightly with experience but the increase was so 
slight as to be insignificant. In more recent times, however, Ryans ( 1960) did show 
an overall negative relationship between the amount of teaching experience and 
teaching effectiveness. He also found evidence of an increase in effectiveness with 
the early years. This finding seems to be supported by that of Ellena ( 1961) who 
concluded that teaching effectiveness seems to rise rapidly in the first years of 
teaching and then level off at a fairly stable plateau. Years of experience may be 
another key contributor to securing change. 
Willower and Jones ( 1963) found that more experienced teachers generally 
held conservative views while less experienced teachers were more liberal and 
permissive. The more experienced teachers dominated the informal structure of 
the school and did not hesitate to communicate their point of view to less ex­
perienced teachers. They favored the status quo and opposed changes that were 
likely to result in a more permissive procedure. 
In general, the findings of research studies suggest that previous teaching ex­
perience of an individual is not related to change in teaching behavior, especially 
after the first few years. 
In an inservice program, the relevance of that experience to the grade level 
taught may be an important factor in determining how much the teacher benefits 
from a teacher education program. Ryans ( 1960) indicated, however, that grade 
level taught was not a relevant variable in teacher effectiveness. The contribution 
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of grade level as a factor in the effectiveness of the teacher education program is 
not clear. 
PROBLEM 
With what type of teacher can a teacher education program be expected to 
produce the greatest change in both the perception of the innovation and the prac­
tice of the innovation? Four factors were selected to be studied as contributors to 
this perception of the innovation. They are: 
1. Knowledge in the subject matter area-science competence; 
2. Previous preparation in the subject matter area-college science courses; 
3. Teacher experience with expecting and handling student responses; 
4. Relevance of the teacher education program to the grade level taught. 
DESIGN 
The teachers involved in this study were participants in the teacher education 
program of the Science Inservice Project. Each teacher received the same number 
of inservice sessions and was expected to use the curriculum innovation, Science­
A Process Approach, in his classroom. The teacher education program has been 
described by Willson ( 1967) and Butts ( 1967) as one that involved the teacher in 
activities using the same teaching model the teachers were expected to use in their 
classroom. The sample for the study included 19 teachers in a school of predomi­
nately middle-class Anglo children. Table I summarizes the grade level distribu­
tion. The years of teaching experience of the group varied from 0 to 34 years with a 
mean of 11.2 years. The previous preparation in science varied from 0 to 30 se­
mester hours with a mean of 13.6 hours. 
Before the teachers were involved in the teacher education program a pre-test 
battery was administered, and the first classroom observation was completed. 
During the inservice two additional classroom observations were made. Following 
the completion of the teacher education program a post-test battery was admin­
istered and the final classroom observation was made. 
INSTRUMENTS USED 
1. For the criterion variable of perception of the innovation a form of the 
Semantic Differential was used. The instrument is composed of 12 stimuli, 
or protocol words, each accompanied by the same 12 pairs of polar words. 
Responses are indicated on a seven-point scale between polar pairs. Scores 
are expressed as factors of evaluation, potency, and activity. 
2. For the criterion variable of the practice of the innovation, the Classroom 
Observation Rating Form (CORF), was used (see Chapter IX of this 
monograph). This instrument is designed to gather quantitative data on 
what happens in the classroom. It is constructed in four categories: 
a. items related to teacher-student instruction and student behaviors; 
b. items related to teacher responses, actions, and planning; 
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c. teacher characteristics; 
d. classroom environment. 
Observations are restricted to 20-minute teaching sessions. (Ashley, 1967) 
3. For the predictor variables of science hours, previous teaching experience, 
and grade level taught, biographical information was secured. 
4. For the prediction variable of knowledge in science the Teacher Process 
Measure was used. This instrument consists of 26 items designed to assess 
science competencies of the teacher. (Commission on Science Education, 
1967) 
TABLE I 
DISTRIBUTION OF TEACHERS BY GRADE LEVEL 
Frequency 
of 
Teachers 
N=l9 
5­
4­
3­
2­
l­
o- .....~~._.....""""...._'"'""'"......--.~..-......... 
1 2 3 4 5 
Grade Level 
ANALYSIS 
Inter-correlations were obtained of science hours, teaching experience, grade 
level taught, and change scores in the Teacher Process Measure, Classroom Ob­
servation Rating Form, and the Semantic Differential. Intercorrelations were also 
obtained for the hours of science, years of teaching experience and grade level 
taught with the Classroom Observation Rating Form change scores. 
FINDINGS 
1. Is a teacher's attitudinal change related to a change in science knowledge? 
Analysis of the correlations (Table II) between change scores on the Se­
mantic Differential and the Teacher Process Measure indicates: 
(a) that with an increase in science knowledge there is a corresponding 
decrease in the perception teachers have of their involvement in the 
"active" phase of teaching science; and 
(b) that with an increase in science knowledge there is a correspanding 
increase in how the teacher views the value a community places on 
the science program. 
....TABLE na 
O'l
""" 
CORRELATION BETWEEN TEACHER'S ATTITUDINAL CHANGE AND PREDICTOR VARIABLES 
Teacher's 
Hours of Years of Grade Level Knowledge 
Science Experience Taught of Science 
Semantic Differential Probability Probability Probability Probability 
Protocol Factor R Level 0 R Level0 R Level0 R Level 0 
Teaching Potency -.6534 f .01 
Teaching Activity 
-------- ---- -------- ---- -------- ----
- .4719 f .05 
Scientist Potency -.5790 f .01 
Science-
A Process Approach Evaluation 
------·-- ----
.5878 .01 
Science-
A Process Approach Potency -.4829 f.05 .6296 .01 
Science-
A Process Approach Activity 
-------- ----
.4782 .05 
....., 
Library Evaluation .5674 f.02 
---- --·· - ---- -------- ---- -------- ----
;:r­
~ 
Library Potency .5385 f.02 
-- ----··- ---- -------- - --- -------- ---- c::
::sPrincipal's View c;· 
~
..of Science- ~.
....A Process Approach Evaluation . 5368 t.02 
-------- ---- -------- ---- -------- ----
"-= 
Town's Attitude 
-
0 
....., 
Toward Science- ~ ~A Process Approach Evaluation 
-------- ---- -------- ---- -------- ----
.4797 f.05 
"ti 
~ 
~ 
a Empty cells indicate no significant correlations observed. c:;· 
0 I::.Two-tailed T-test. ....5·f Indicates level of significance. ::l 
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2. Is a teacher's attitudinal change related to the amount of previous science 
teaching? Analysis of the correlations (Table II) between the change scores 
on the Semantic Differential and the number of hours of previous science 
courses indicates : 
(a) that with an increase in the number of hours in previous science 
courses there is a corresponding decrease in the teacher's perception 
of her science background and its impact on: ( 1) her teaching; 
(2) her views of a scientist; and (3) her view of a curriculum inno­
vation designed to increase her science competency. 
(b) that with an increase in the number of hours in previous science 
courses there is a corresponding increase in the teacher's perception 
of the library relative to its value and impact in science, and also to 
her view of the worth the principal attaches to the curriculum inno­
vation. 
3. Is a teacher's attitudinal change related to her previous teaching experience? 
Analysis of the inter-correlations (Table II) between the Semantic Differ­
ential and years of experience indicates that the longer the teacher has 
taught the greater the perceived value of the innovation curriculum. 
4. Is a teacher's attitudinal change related to the grade level taught? Analysis 
of the inter-correlations (Table II) between the Semantic Differential and 
the grade level taught reveal no significant correlations. Grade level taught 
apparently has no relation to an attitudinal change in the teacher. 
5. Is a change in a teacher's classroom practices related to the knowledge of 
science? Significant correlations were observed between a teacher's in­
crease in science knowledge and the third observation and also on the 
composite of four observations. Correlations between the first, second, and 
fourth observations were not significant. Table III summarizes these data. 
There appears to be less relationship between knowledge of science and 
classroom practice early in the school year than later. 
6. Is a change in a teacher's classroom practices related to the amount of 
previous science courses, years of previous teaching experience, or to the 
grade level taught? Analysis of the correlations between CORF observations 
and the variables of hours of science courses, years of teaching, and grade 
level taught revealed no significant correlations. 
CONCLUSIONS 
When one examines the various correlations between change in the perception 
or attitude of the teacher and the variables of knowledge in science, previous course 
work in science, teaching experience and grade level, and relevance to the class­
room one observes an interesting and significant correlation between a teacher's 
knowledge of science and change in her perception of the way the people of a 
community view Science-A Process Approach. May one infer that teachers place 
more value on an innovative program because the patrons of the school desire it, 
thus providing reinforcement and security for the teacher in her classroom? 
.,/ 
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TABLE III 
CORRELATION BETWEEN TEACHER CLASSROOM PRACTICE 
AND KNOWLEDGE OF SCIENCE 
N=l9 
Probability Level 
Teacher's Knowledge (Two-tailed 
Classroom of Science T-test) 
1st Observation R = -.0500 NS 
2nd Observation R = .1998 NS 
3rd Observation R = .5924 .01° 
4th Observation R = .4532 NS 
Composite of Four Observations R = .4961 .05° 
0 Indicates level of significance 
Significant, but negative, correlations of the teacher's knowledge of science with 
her perception of the "activity" of teaching suggests that the greater her knowledge 
of science the more the teacher sees herself as a teller of information. This may 
mean that as a teacher's proficiency in teaching this innovation increases, there is 
more student activity and involvement and a resultant decrease in the teacher's 
performing demonstrations and actively telling and doing for the students. One 
might further inf er that the act of teaching now becomes more that of a director 
and guide for student learning activities when involved in this particular curriculum 
innovation. 
Course hours completed in science correlate significantly, but negatively, with 
a teacher's view of the impact of the scientist and of the curriculum innovation. 
This may be interpreted as suggesting that the more college hours in science the 
teacher has completed the less she desires to teach science and the less positive is 
the image of a scientist. One could wonder if this is the result of what we commonly 
term the "traditional" course in science, that of the memorization and regrugita­
tion of facts. Evidence from this study does not provide a well-defined answer to 
this question. With respect to the curriculum innovation, Science-A Process 
Approach, the teacher appears to be less critical of an innovative science curricu­
lum if she has had fewer formal courses in college science. 
Course hours completed in science correlate significantly with the change in the 
teacher's perception of the principal's view of a curriculum innovation. Apparently, 
the more course hours the teacher has completed in science, the more value she 
places on the use of the library. Does this mean that, in her view, the active place 
of a student's learning about science, i.e. reading about science, is the library? If 
the teacher sees her principal as placing a value on the curriculum innovation, it 
may mean that a teacher with a greater number of hours in science feels more 
secure in teaching the innovative curriculum because of greater administrative 
support. This may also suggest that the teacher feels that the principal favors 
teachers with "number of hours in science" teaching the innovative curriculum. 
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The relationship between previous teaching experience and the observed change 
in the perception of teachers was observed to be significant only with respect to 
the teacher's perception of the curriculum innovation. This suggests that the longer 
a teacher has taught the more value she places on a curriculum innovation, the 
greater is its impact on her, and the more she sees herself as being actively involved 
in it. This evidence may also be interpreted as suggesting that the longer a teacher 
has taught the more receptive she is to new and fresh approaches to teaching. This 
does not seem to agree with the conclusion of Willower and Jones ( 1963). 
Evidence in this study suggests that the teacher's ability to cope with the science 
problems in the spirit of the curriculum innovation improves with practice. This is 
evidenced by the change in the third classroom observation which correlates sig­
nificantly with the teacher's knowledge of the science processes. Further support 
of this relationship is provided by the correlations of the composite scores of the 
classroom observations. 
There is no evidence that course hours in science, years of teaching experience, 
or grade level taught have a relationship to the strategies for classroom practices 
in teaching science. This may suggest that classroom practice, as employed in the 
approach of a curriculum innovation, are indeed innovative. A further inference is 
that past training and experience have not included such practice. 
SUMMARY 
Curriculum innovations have been developed by cooperative groups of academi­
cians and educators. With these curriculum innovations have been developed 
parallel programs for teacher education. The question of this study has been: With 
what type of teacher can a teacher education program be expected to produce the 
greatest change in both perception of the innovation and the practice of the 
innovation? Analysis of related research indicated that some specific dimensions 
included competency in science, previous teaching experience, previous formal 
course work in science, and relevance of the teacher education program to class­
room practice. 
Results of this study indicate that those dimensions of the teacher's previous 
experience which are significantly related to a change in a teacher's perception of 
a curriculum innovation include her competency in science, her previous hours in 
science, and her previous teaching experience. 
The study appears to suggest that a teacher education program can be expected 
to produce the greatest change in perception of the innovation with a teacher who 
has a number of years of teaching experience but who has few hours of previous 
science courses. 
Further analysis indicated that the competency in science of a teacher affects 
change in the teacher's practice of a curriculum innovation. 
Therefore, since the teacher's competence in science is a key objective of the 
teacher education program, and since it appears to be related to both the change 
in the teacher's perception and her practice of the curriculum innovation, to this 
extent the teacher education program appears to be successful. 
Note also that the change in practice occurs even though this is not related to 
grade level or previous teaching experience. This suggests that the teacher educa­
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tion program is directed toward a dimension of teaching that was not part of the 
teacher's previous frame of reference. 
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How one perceives a new idea is hypothesized by the authors to affect how he would use 
the new idea. In this study several elements of the Student filter are examined to deter­
mine their relationship to attitude changes of teachers. 
XIII. A STUDY OF TEACHER ATTITUDE CHANGE 
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Chester E. Raun 
TEMPLE UNIVERSITY 
PHILADELPHIA, PENNSYLVANIA 
Implementing curriculum change requires a careful analysis of those factors 
which affects its use. The importance of the attitude of teachers was described by 
Noda ( 1952) when he noted that the most important block to curriculum change 
arises out of the attitude of the teachers and their relationship to other teachers 
and principals. 
To communicate the spirit and philosophy of a curriculum innovation to teachers, 
the development of a teacher education program was necessary. This program is 
designed to enhance the meaning of the curriculum innovation, Science-A Process 
Approach, which was developed by the Commission on Science Education of the 
American Association for the Advancement of Science. A more positive attitude of 
teachers toward the innovation is expected to result from the increased knowledge 
of the program. 
When involved in the teacher education program, not all teachers have been 
observed to demonstrate the same degree of change (Butts, 1967, Willson, 1967). 
Is this because their potential for change differs? For example, some may have had 
a positive attitude and, hence, little room for modification. Or, is this because the 
past experience of the teacher makes change virtually impossible? 
To intelligently select those trainees who will probably benefit the most from 
the program is desirable in the design of any program. A previous study (Butts 
and Raun, 1969) was concerned with the type of teacher with whom a teacher 
education program can expect to produce the greatest change in perception of the 
innovation and practice of innovation. The study presented here directs attention 
toward those factors which contribute to the greatest attitudinal change in a teacher 
who experiences a curricular innovation that focuses on the processes of science. 
Attitudes have been selected for this study since they reflect perceptions maintained 
by individuals. These perceptions structure their behavior. They represent a key 
criterion for change or improvement. 
Is the amount of change in attitude governed by such factors as: previous knowl­
edge of science, relevance of previous teaching experience, relevance of the teacher 
education program to the grade level taught, and relevance of the program to the 
school location? 
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PROBLEM 
Recognizing that all teachers do not experience the same amount of change as 
a result of the teacher education program, what factors contribute to the greatest 
attitudinal change? Using this change in attitude as a criteria, what contributions 
are made by a teacher's previous knowledge in science, previous teaching experi­
ence, perception of relevance of the program to the grade level taught, or the school 
location? 
DESIGN 
In the design of this study, all of the participants were involved in the same cur­
riculum program, Science-A Process Approach. In addition, they used this inno­
vation in their classroom as part of the teacher education program. The variables 
for study were school, grade level, previous teaching experience, and previous 
course work in science. 
The 60 teachers in the sample came from the Austin (Texas) Independent School 
District and seven adjoining school districts. Teaching experience ranged from 0 
to 34 years with a median of 7.75 years. Their course work in science varied from 
0 to 30 hours with a median of 11.5 hours. Grade level distribution ranged from 
first to sixth grade. 
INSTRUMENTATION 
To measure the teacher's attitude, the Semantic Differential was used. The in­
strument is composed of 12 stimulus, or protocol words, each accompanied by the 
same 12 pairs of polar words. Responses are indicated on a seven-point scale be­
tween polar pairs. Scores are expressed as factors of evaluation, potency, and ac­
tivity. The Semantic Differential was administered as a pre-test before the subjects 
participated in the teacher education program. Following the completion of the 
program the post-test was administered. 
ANALYSIS 
Multi-linear regression was used with the Semantic Differential, yielding 36 
criterion variables. Previous course hours in science, years of teaching experience, 
grade level taught, and school were used as the predicting variables. Each of the 
predictor variables was assessed by analysis of covariance which held the other 
three variables constant. 
FINDINGS 
1. Is teacher-attitude change related to the school location? From an analysis of 
the data of this study there is no evidence that school location is a significant con­
tributor to attitude change. This is true beyond any relation to years of teaching 
experience, hours of previous science courses, or grade level taught. 
2. Is teacher-attitude change related to the grade level taught? Analysis of the 
data indicates that only for the Semantic Differential criterion of the evaluation 
of teaching is there a relationship to grade taught (Table I). Apparently, teachers 
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TABLE I 
EVALUATION OF TEACHING BY GRADE LEVEL TAUGHT 
Semantic Differential Protocol Factor Teaching Evaluation 
Grade 1 N=l2 B Weight 1.4244 
Grade2N=7 B Weight 2.9476 
Grade3N=8 B Weight -5.1441 
Grade4N=l4 B Weight -0.5489 
Grade 5 N=ll B Weight 0.3654 
Grade6N=8 B Weight -0.4432 
Probability Level 0 .05 
Significant at level indicated 
of grades one and two place a greater value on their teaching as a result of the 
curriculum programs. Teachers of grade five show a slight increase in their value 
of teaching while teachers of grades three, four, and six tend to experience a de­
crease in the value of teaching with grade three teachers showing the greatest 
decrease. 
3. Is teacher-attitude change related to previous teaching experience? From an 
analysis of the data of this study there is no evidence to indicate that previous 
teaching experience is a significant contributor to attitude change. This is true be­
yond any relation to previous course hours in science, grade level taught, or school. 
4. Is teacher-attitude change related to previous course hours in science? Analysis 
of the data (Table II) indicates: 
(a) that a greater number of previous course hours in science results in sig­
nificant but negative relations perception of the importance of science 
teaching, and the curricular program of Science-A Process Approach; 
(b) that a greater number of previous course hours in science results in a 
significant increase in the value a teacher places on the use of the library 
and the principal's view of Science-A Process Approach. 
TABLE II 
RELATION OF SOME PROTOCOLS OF THE SEMANTIC 
DIFFERENTIAL AND HOURS OF SCIENCE COURSES 
Protocol Factor Beta Weight Probability Level 
Science Potency - .3500 0 .01 
Teaching Potency -.2989 0 .03 
Science-A 
Process Approach Potency -.3027 0 .02 
Library Evaluation .3787 0 .02 
Principal's View of 
Science-A 
Process Approach Evaluation .2756 0 .02 
Significant at level indicated 0 
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CONCLUSIONS 
Teachers' attitudes do change when involved in the teacher education program 
which is directed towards an increased competence in the processes of science. Al­
though a significant change in only one of the 36 criterion variables and its relation 
to grade level was evident, it is an important change. Primary level teachers, grades 
one and two, indicate a very positive change in how they value teaching while 
those of the intermediate level show little positive change or they exhibit a nega­
tive attitude toward the value of teaching. One may infer from this attitudinal 
change toward teaching that the role of the teacher is more clearly defined or rele­
vant at the primary level than at the intermediate level. This may further suggest 
that the teacher education program, though effective for one level, is not effective 
at the other. Whether this is a result of program instruction or program materials 
is not clear. 
A teacher's change in attitude when involved in the teacher education program 
also appears to be related to previous course work in science. One may infer from 
the results of the study that a teacher who has had few or no formal courses in 
science will have a more positive attitude toward the impact of science, the impact 
of her teaching, and the impact of the processes of science. This same teacher will 
not appear to value the library as a place of learning science nor will she be as con­
cerned about the value her principal may place on the curriculum innovation as 
her sister teacher with a larger number of previous science courses will tend to be. 
Change in attitude does not appear to be related to years of teaching experience. 
Since there was a wide range of teaching experience represented and since there 
were no systematic trends observed, either the program is not clearly related to 
what a teacher expects and how she handles student responses or else teachers with 
more experience would not benefit equally well from all the programs. 
Atttitude change does not appear to be related to the school at which the teacher 
is teaching. Interpreting this finding requires caution. It could be inferred that the 
school setting does not contribute to attitude change. However, further study of 
this sample would reveal that these teachers were included in an experimental pro­
gram in which their administrator also participated in the series of orientation con­
ferences with regard to the curriculum innovation. The effect of this part of the 
program may well have served to limit the effect of whatever contribution a 
school might make to attitude change. 
SUMMARY 
Recognizing that all teachers did not experience the same an1ount of change as 
a result of the teacher education program, what are the factors that contribute to 
the greatest attitudinal change? 
Results of this study indicate that grade level is a relevant contributor to a posi­
tive change in the attitude of primary level teachers but not for those teaching at 
the intermediate level. Previous course hours in science is also a relevant contributor 
to more positive attitude for those teachers who have few or no previous hours of 
science. Previous teaching experience and the location of the school where the 
teacher teaches do not appear to be relevant contributors to attitude change. 
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The analysis of success of a curriculum in terms of the actual achievement of the student 
was hypothesized by the authors to be related to both the teacher and the Conditions-of­
Learning filter. Their findings do indeed indicate that the elements of these filters are 
related to student achievement. 
XIV. A STUDY OF TEACHER CHARACTERISTICS AS 
PREDICTORS OF SUCCESSFUL IMPLEMENTATION 
OF AN INNOVATIVE CURRICULUM 
Coylene Bohn 
SCIENCE EDUCATION CENTER 
THE UNIVERSITY OF TEXAS 
AUSTIN, TEXAS 
and 
Chester E. Raun 
TEMPLE UNIVERSITY 
PlllLADELPHIA, PENNSYLVANIA 
Much of the research on teacher effectiveness has been based on the assumption 
that teaching competence can be measured by over-all effectiveness of student 
learning. A frequent assumption also is that the teacher who stimulates the greatest 
student growth in one basic skill will stimulate the greatest growth in other skills. 
Mitzel ( 1960) states, however, 
... that though the evidence is fragmentary it preponderantly supports a multi­
divisional view of teaching effectiveness. 
Barr ( 1945) suggests that research data indicate certain teacher qualities to be pre­
requisite to other outcomes. He feels there is a need for differential prediction in 
teacher personnel research as in pupil personnel research. 
Various methods have been used to attempt to access teacher success, but Barr 
( 1935) states that the ultimate criterion of teaching success will have to be found 
in the changes produced in pupils as measured against the objectives of education. 
Erickson ( 1954) stated that teaching effectiveness as determined by pupil learning 
could be considered as an index of success or as an index of effectiveness for that 
teacher. Mitzel ( 1960) also suggests that 
... product criteria of teaching success should consist primarily of measures 
of the goal-oriented effects of teachers on children obtained immediately after 
the periods in which children attend the schools. 
Hellfritzsch' s ( 1945) study revealed no single measure that could validly be sub­
stituted for the actual measurement of pupil growth in evaluating the ability of 
the teacher to teach. 
Ryans ( 1960) has reported on the relationship between criteria and teaching 
success. He stated that the size of the community is likely to be positively corre­
lated with teaching effectiveness. He also found that enrollment in particular 
courses and grade level taught appear to bear very little relation to success. 
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In a study of National Teacher Examination scores, Ryans ( 1941) reported that 
persons with extensive teaching experienec did as well, and in some cases slightly 
better, on some of the tests than did teaching novices. Another study by Ryans 
( 1941) determined that teaching experience is associated with effective teaching, 
with the 5-9 years experience group being significantly higher in effectiveness than 
teachers with more or less experience. No difference was found in the school system 
or amount of college training in relation to teacher success. 
Although these studies seem to indicate conflicting relationships between suc­
cess and community, grade level taught, years of teaching experience, and enroll­
ment in specific courses, one should note that the teachers involved in these studies 
are being judged in their effectiveness with a curriculum designed to impart in­
formation. What factors are related to teaching success in a curriculum that is 
designed to teach students how to think? Are the variables of the grade taught, ex­
pectations of the school district, teaching experience or academic preparation in 
science factors which could be predictors of success in a specific science curriculum? 
DESIGN 
Since 1963, teachers have been participating in the field tryout of the American 
Association for the Advancement of Science elementary school materials, Science 
-A Process Approach (1965). In 1965, six schools districts within the State of 
Texas were identified as cooperating pilot centers to use Science-A Process Ap­
proach. The schools involved represented a geographic cross-section of the state, 
and the students were from varying ethnic and socio-economic backgrounds. The 
110 elementary teachers included in the study were predominately volunteers 
participating in an in-service teacher education program prior to teaching the 
science program. The number of years of teaching experience varied from 0 to 39. 
The mean of the years of teaching experience was 13. The teachers had taken 
from 0 to 60 hours in science, with 11 as the mean for the sample. 
INSTRUMENTATION AND ANALYSIS 
To assess student achievement in the science curriculum the AAAS Competency 
Measure ( 1965) was used. The Competency Measure is an individually admin­
istered performance test consisting of a series of questions for each exercise which 
is designed to measure behavioral achievement of the objectives of the exercise. 
It was administered by the teacher at the end of each exercise to three children 
selected at random from the class roster. Children tested were rotated for each 
exercise so that a representative sample of the class was obtained. A minimum of 
six lessons was taught by each teacher. From these tests, the percentage of success 
for each class taught by a teacher was determined and the mean competency 
scores for each teacher's class was used in the analysis. 
Biographical data on the teachers were collected from inservice records. 
Using multiple linear regression analyses, the competency score was treated as 
the criterion to be predicted by ( 1) grade taught, ( 2) school district, ( 3) years of 
teaching experience, and (4) hours in science courses. 
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FINDINGS 
The R2 coefficient associated with a particular model is the squared multiple 
correlation of the prediction with the competency criterion score. The coefficient 
may be directly interpreted as the proportion of criterion variance "explained" by 
the prediction information. The variables of grade level, school district, years of 
experience and hours of science were found to account for 45% of the variance on 
the Competency Measure, as indicated by R2 of the full model. 
The difference between the R~ and R~indicates the proportion of the variation 
of the criterion accounted for by the omitted information, independently of all 
other predictor information. The results of the analysis are shown in Table I. 
TABLE I 
CORRELATIONS AND F RATIOS SHOWING SIGNIFICANCE 
OF OMITTED INFORMATION 
Information 
Restricted No. of omitted from 
Model Predictors full model R20 R!J-R~t F-Ratio Probability 
1. 7 Grade Level .1754 .2783 8.0637 .OQla 
2. 6 School district .4400 .0137 0.4771 D.S. 
3. 1 Years of teaching 
experience .4283 .0252 4.3719 .05& 
4. 1 Hours of science .4508 .0029 0.5054 n.s. 
0 R2 for full model= .4537, df = 95 
t R~ =squared multiple correlation for "full" model. 
t R~ = squared multiple correlation for "restricted" model. 
a Significant at the level indicated. 
Differences in regression weights indicate differences in the expected compe­
tency measure scores. The regression weights for significant items indicate the 
following: 
1. Teachers of different grades, other variables held constant, would be ex­
pected to achieve varying levels of success. The regression weights for each 
grade level indicate the relative expected success. (See Table II.) For example, 
the difference between regression weights for kindergarten and sixth grade 
is 13.6 -1 = 12.6. This means that two teachers, one kindergarten and one 
sixth grade, who are the same on other variables, would be expected to differ 
by 12.6 points on the competency measure score with the kindergarten 
teacher having the higher score. Although kindergarten teachers appear to be 
more successful than other teachers, this result may indicate only differences 
in the difficulty of the material at different grade levels. 
2. There is a positive correlation between years of experience and success in 
teaching the program, with the more experienced teachers having higher 
scores than those teachers who were less experienced. 
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TABLE II 
A COMPARISON OF REGRESSION WEIGHTS SHOWING 
DIFFERENCE IN EXPECTED COMPETENCY 
MEASURE SCORES BY GRADE LEVEL 
Grade Level Regression Weights 
K +13.6 
1 +11.4 
2 + 5.8 
3 - 4.3 
4 - 1.5 
5 + 2.5 
6 + LO 
DISCUSSION 
Teacher characteristics which appear to predict successful teaching of an 
innovative curriculum are the grade level being taught, and the number of years 
of teaching experience. 
Teachers of diHerent grade levels would be expected to achieve varying levels 
of success on the Competency Measure. Kindergarten teachers would be expected 
to be the most successful with third grade teachers being the least successful. The 
variance in expected scores could be a reflection of the difficulty of the materials. 
It could also be the result of the instructional materials being in various stages of 
experimental development. The variance in grade level scores could be, in addition, 
a reflection of the validity of the test instrument and also of its experimental nature. 
Teachers' previous experience with the scope and sequence of the curriculum 
might have had some effect on grade level results, but no data are available to 
test this possibility. 
There is a positive correlation between number of years of experience and 
teaching success. One should note that 13 is the mean of years of teaching experi­
ence. A possibility with regard to years of experience is that more experienced 
teachers are more intuitive about children's thought processes. As a result, they 
may be better able to judge what learning has taken place. One might also note 
that most of the teachers in the study were volunteers in an in-service program. 
SUMMARY 
Certain selected teacher characteristics were hypothesized to be related to 
teaching success. Characteristics examined were (1) grade level, ( 2) school 
district, ( 3) number of years of teaching experience, and (4) number of hours 
in science courses. 
Multiple linear regression analyses showed that the variables of grade level, 
school district, years of experience, and hours of science accounted for 45% of the 
variance in the Competency Measure Scores. Of these, grade level and years of 
160 The University of Texas Publication 
teaching experience made significant independent contributions to predicting 
teaching success. 
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The timing and location of an inservice program was the sub;ect of this exploratory study 
by White and Raun. The relationship between change in teachers' competence and the 
commitment of a teacher to use a program as implied by contrasting patterns of inservice 
education is a key finding of this study. 
XV. A STUDY OF CONTRASTING PATTERNS 
OF INSERVICE EDUCATION" 
Majorie A. White 
THE UNIVERSITY OF TEXAS 
AUSTIN, TEXAS 
and 
Chester E. Raun 
TEMPLE UNIVERSITY 
PHILADELPHIA, PENNSYLVANIA 
Curricula have been developed in the mathematics and sciences by cooperating 
groups of academicians, psychologists, and teachers. The results of these coopera­
tive efforts have been well-designed learning experiences for students. However, 
a significant point with regard to these curricula is that they have developed outside 
the context of the local classroom. Since these curricula have been developed for 
one primary reason-change in classroom practice-one might ask to what extent 
these programs are capable of instigating change. Urich and Frymier ( 1963) 
raised this question when they said: 
While it is desirable that outstanding scholars of the various disciplines play 
an important part in the development of instructional materials ... such 
programs will not in and for themselves bring improved instruction. ( p. 107) 
An ineffective teacher will not suddenly become effective with the adoption of 
new curriculum materials. 
A further study of the curriculum materials reveals that a philosophy of teaching 
is implicit in these programs. These are programs in which the role of the student 
and that of the teacher are quite different from the traditional pattern. 
The student becomes the focal point, and as such he becomes increasingly 
responsible for learning. The teacher is an effective companion and guide in the 
learning experience. Since a person tends to take from the printed page only that 
information which past experience has prepared him to take, what happens to a 
teacher whose preparation or past experience is at variance with the philosophies 
of the new programs? Does he change, or does he teach "new" programs in the 
"old" way? 
Inservice education is one answer to the need for classroom teachers to become 
acquainted with both the programs and their philosophies. Inservice education, 
however, can be designed in several formats. What type of program will be most 
efficient in helping the classroom teacher cope with the new curriculum? 
" The material in this chapter has appeared previously in White, Marjorie A., Raun, Chester 
E., and Butts, David P., A study of contrasting patterns of inservice education, Science 
Education, 1969, 53 ( 1): 13-19. 
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Recognizing that the teacher needs additional preparation, one solution has been 
to bring the teacher back to the college campus for special institutes or conference­
type experiences. A second approach has been to bring the inservice program to 
the teacher and her classroom. If the inservice teacher education program is the 
same, does the design alter the result with teachers? Will teachers gain as much 
from an inservice in a local setting as from a similar program on the college 
campus? 
Noda ( 1952) has described some additional "blocks" to the implementation of 
"new" curricula. This block arises out of the attitude of the teacher and the nature 
of the teacher relationship with the administrators and with other teachers. To 
what extent do teachers' attitudes reflect the effectiveness of an inservice program? 
If their relationship with administrators is a significant factor, then can change be 
expected in teachers who do not have the support of their administration in using 
the new program in their classroom? Will those teachers show a difference in their 
change of attitude when compared to those who do have this type of administra­
tive support or commitment? 
The teacher education program exists to help teachers change. What does 
assessing this change and its relationship to the format of the teacher education 
program require? Ryans ( 1963) suggested that teacher effectiveness must be based 
on a reliable knowledge of the basic character of teachers and the essential com­
ponents of teaching. When the basic design of the teacher education program is 
varied, does the teacher's previous teaching experience make a difference? Will 
teachers with more formal training in science benefit more from a teacher educa­
tion program? Will teachers of one grade benefit more than those of other grade 
levels because the program is relevant to specific grade level needs? 
PROBLEM 
New curricula have been developed by cooperating groups that are not part of 
the local system. Teacher education programs have been developed to assist 
teachers in implementing the new curricula. To what extent is the anticipated 
outcome of the teacher education program affected by the location or the agency 
providing the program? 
Anticipated outcomes of a teacher education program include the teacher's 
competency in the subject matter and change in attitude toward the program. 
Variables contributing to this anticipated outcome include: 
location of the program, 
previous teaching experience, 
previous science courses, and 
relevance of the teacher education program to grade level taught. 
DESIGN OF STUDY 
In this study the "new" curriculum was the same for all participants. It was 
Science-A Process Approach, developed by the Commission on Science Education 
for the American Association for the Advancement of Science for instruction in 
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elementary schools. This curriculum is one which utilizes science topics to develop 
specific cognitive skills in science, such as observing, inferring, predicting, classi­
fying, communicating, using numbers, and using space/ time relationships. The 
program emphasizes active student involvement in gathering data from their 
experience and learning how to organize those data for interpretation. 
The inservice program for teachers was that which has been developed, in part, 
by the Commission on Science Education of the American Association for the 
Advancement of Science, and, in part, by the Science Inservice Project of the 
Science Education Center of The University of Texas at Austin. This program has 
been described by Butts (1967) and Willson (1967). It emphasizes both back­
ground knowledge of the "new" curriculum and experience with a variety of 
strategies for teaching through interaction with students. All in the experimental 
group participated in inservice sessions based on this teacher education program. 
THE SAMPLE 
The sample included three groups: 
Group A was composed of 33 teachers who participated in the college-credit 
plan. This was a group, supported by a National Science Foundation grant, that 
attended a six-hour credit course within a small four-year church-related college. 
In this six-hour course, the instructor placed emphasis on content in physics. Course 
content was selected from Science-A Process Approach and other college texts. 
As part of the weekly three-hour class, sessions of the teacher education program 
were also used with this group. Each of the participants received a travel and book 
allowance, and earned six semester hours of advanced or graduate credit in edu­
cation toward a certification or degree program. Participants had no commitment 
to the curriculum and in general did not teach it in their classrooms. The partici­
pants exhibited a range of teaching experience from 0 to 35 years with a median 
of 5.5 years. They had from 0 to 72 hours of previous course work in science with 
a median of 8.5 hours. The grade level distributions can be seen in Table I. 
Group B included 33 teachers who were selected to participate in a week-long 
pre-school workshop. This workshop was comprised of the teacher education pro­
gram for implementation of Science-A Process Approach. Each teacher received 
a small stipend for attending. The workshop included instruction and practice in 
the science processes, informal discussions and evaluations. It was followed by six 
one-day visits by the workshop consultant to the participating schools. During 
these monthly visits the consultant observed teaching procedures, gave demon­
stration lessons, and assisted in pedagogcial problems. Hour-long group sessions 
were conducted after school during each visit. Teachers were committed to the 
teaching of Science-A Process Approach in the classroom during the academic 
year, with equipment and other support supplied by the school district. The 
teachers in this group had from 0 to 38 years teaching experience with a median 
of 6 years. They had from 0 to 30 hours of college science courses with a median 
of 9.3 hours. Their grade level distribution is indicated in Table I. 
Group C was comprised of teachers involved in a released-time inservice plan. 
It included 74 teachers from 17 elementary schools in Austin and the surrounding 
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TABLE I 
GRADE LEVEL DISTRIBUTION OF TEACHERS IN THE STUDY 
Group A GroupB Groupe 
Median Years of 
Teaching Experience 5.5 years 6.0 years 5.3 years 
Median Hours of 
Science Courses 8.5hours 9.3 hours 11.0 hours 
Grade Distribution 
N 33 33 74 
1 4 8 20 
2 6 4 10 
3 3 10 11 
4 4 6 14 
5 2 1 12 
6 11 4 7 
7&8 3 
area. They met for 11 half-day sessions during the school year. Substitute teachers 
were provided for the participants' classrooms during the workshop hours. 
Teachers received instruction and practice in the processes of science as outlined 
by the teacher education program which was adapted to the area needs by the 
Science lnservice Project. Teachers discussed pedagogical problems informally 
with a consultant and with one another. Classroom teaching of the innovation 
began after the fourth instructional period. Materials were supplied by the school 
system. Teachers were on the regular payroll although not in their classrooms 
during their inservice sessions. The inservice program occurred during regular 
school hours so that no additional stipend was necessary for the participating 
teachers. Supervisory and administrative personnel within the school system 
selected the participants. Previous teaching experience of this group ranged from 
0 to 34 years with 5.3 years as the median. They had from 0 to 30 hours of science 
courses with 11 hours as the median. The distribution of these teachers is indicated 
in Table I. 
DESIGN AND INSTRUMENTATION 
A pre-test battery was administered to Groups A, B, and C prior to involvement 
in the teacher education program. Following the program a post-test battery was 
administered to the three groups. 
For the predictor variables of the knowledge in science the Teacher Process 
Measure was used. This instrument consists of 26 items designed to assess science 
competencies of the teacher. (Commission on Science Education, 1967) 
For the criterion variable of perception of the innovation, a form of the Semantic 
Diffrrential was used. The instrument is composed of 12 stimulus, or protocol 
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words, each accompanied by the same 12 pairs of polar words. Responses are indi­
cated on a seven-point scale between polar pairs. Scores are expressed as factors 
of evaluation, potency and activity. 
Regression analysis was made of the differences between pre- and post-test 
scores for each measure. 
FINDINGS 
1. Does the opportunity to use the program in the classroom affect a teacher's 
competence in science? Based on analysis of the difference scores on the Teacher 
Process Measure, the opportunity to use the program in the classroom appears to 
affect a teacher's competence in science. Beta weights indicate that the training 
group variable makes a significant contribution to a change in teacher competence 
in science with Group B (pre-school) showing the greatest gain, all other variables 
held constant. (Tables II and III) 
2. Does previous teaching experience affect a teacher's competency in science? 
Analysis of the data of this study indicated that there is no relation between pre­
vious teaching experience and competency in science. (Table III) 
3. Does previous science training effect a teacher's competency in science? 
Analysis of the data of this study indicates that the greater the amount of previous 
science training the greater will be the teacher's competence in science as measured 
by the Teacher Process Measure. (Table III) 
TABLE II 
GROUP DIFFERENCES IN TEACHER PROCESS 
MEASURE CHANGE SCORES 
Group Beta Weight 
A -0.3398 
B 11.7451 
c 2.3023 
TABLE III 
VARIABLE EFFECT ON COMPETENCY IN SCIENCE AS MEASURED 
BY THE TEACHER PROCESS MEASURE 
Variable Beta Weight Probability Level 
Training Group (See Table I) 0 .01 
Years Teaching Experience ns 
Hours Science .1474 0 .03 
Grade Level Taught ns 
0 Significance as indicated. 
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4. Does the grade level a teacher teaches affect competence in science? Analysis 
of the data of this study indicates that there is no relation between the grade level 
taught and a teacher's competency in science. (Table III) 
5. Does the opportunity to use the curriculum in the classroom affect teacher's 
attitude? In this study significant relations were found between the treatment 
groups and change scores in 13 of the 36 criterion variables of the Semantic Differ­
ential (Table IV). The released-time group (Group C) showed a positive gain in 
11 of the 13 significant relations. Regression of attitude for Group C was evident 
only with regard to the value and impact this group perceived in the principal's 
view of the curriculum innovation. The college-credit group (Group A) showed a 
TABLE IV 
COMPARISON OF TREATMENT GROUPS' RESPONSES AND CHANGE 
SCORES IN EIGHT PROTOCOLS OF THE SEMANTIC 
DIFFERENTIAL 
Semantic Differential Beta Weight Probability 
Protocol Factor Group A GroupB Groupe Level 
Science Activity -.4050 .1025 2.1010 0 .01 
Teaching Activity -.0401 .8996 2.7454 0 .01 
Inservice Evaluation .0693 -2.6204 .1736 0 .01 
Inservice Activity -.0878 -2.2055 .2735 0 .05 
Scientist Potency .3286 -.0608 2.6371 0 .01 
Science-A 
Process Approach Potency .0468 -.5540 1.4848 0 .04 
Science-A 
Process Approach Activity .3236 -.6330 1.9472 0 .02 
Laboratory Activity .8467 -.5718 1.8620 0 .05 
Principal's view 
of Science-A 
Process Approach Evaluation .3551 -1.8366 -2.7619 0 .02 
Principal's view 
of Science-A 
Process Approach Potency 2.4740 .0369 -.1224 0 .01 
Town's attitude 
toward Science-A 
Process Approach Evaluation 1.1035 -1.4717 2.0687 0 .01 
Town's attitude 
toward Science-A 
Process Approach Potency 0. -3.5457 .4815 0 .01 
Town's attitude 
toward Science-A 
Process Approach Activity -1.0997 -3.8771 .3042 0 .01 
Significance level as indicated. 0 
0 
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positive gain, though not as pronounced, in nine of the 13 significant relations. 
Negative attitudes were revealed for this group in their perception of the activity 
of science, teaching, inservice training, and the community's view of the curriculum 
innovation. The pre-school workshop group (Group B) showed regressive attitudes 
in ten of the 13 significant relations. Slight positive change in attitude was evident 
for this group in their perception of the activity of science and teaching and in the 
value they placed on their principal's view of the curriculum innovation. 
6. Does previous teaching experience affect a teacher's attitude? Analysis of the 
data of this study indicates that in six of the 36 criterion variables of the Semantic 
Differential there is a greater gain in a teacher's attitude for those teachers who 
have had previous teaching experience. (Table V) 
TABLE V 
EFFECT OF YEARS OF TEACHING AND HOURS IN SCIENCE ON 
TEACHER ATTITUDE AS MEASURED BY THE SEMANTIC 
DIFFERENTIAL 
Years of Teaching Hours in Science 
Semantic Differential Beta Probability Beta Probability 
Protocol Factor Weight Level Weight Level 
Science Evaluation .6667 0 .03 
lnservice Protocol .1136 0 .01 
Inservice Activity .0954 '°.01 
Science-A 
Process Approach Potency .0797 0 .02 
Principal's view 
of Science-A 
Process Approach Evaluation .1274 0 .01 
Principal' s view 
of Science-A 
Process Approach Potency .1073 0 .01 
Town's attitude 
toward Science-A 
Process Approach Evaluation -.1312 0 .01 
Significance level as indicated. 
7. Does previous science training affect a teacher's attitude? Evidence from this 
study indicates that a greater amount of previous science training will promote a 
more positive view of the value of science but will tend to create a negative evalu­
ation of a community's view of the curriculum innovation (Table V). 
8. Does the grade level a teacher teaches affect a change in attitude? In this 
study significant relations were evident for only two of the 36 criterion variables 
of the Semantic Differential and grade level taught. The value which a teacher 
places on the curriculum innovation and on the principal's view of that curriculum 
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innovation stimulated a positive change in attitude for first and fourth grade 
teachers. For second, third, fifth, and sixth grade teachers there was a distinct 
regression in attitude for these criterion variables (Table VI). 
CONCLUSIONS 
The format of the teacher education program does appear to contribute to 
change in the teacher's competence in science and attitude for the curriculum inno­
vation. A significant relationship was found between the change in the teacher's 
perception of the principal's attitude toward the new curriculum and the commit­
ment of the school district. This would seem to indicate that a teacher takes more 
from an inservice program when she is aware of the appropriateness and approval 
of the administration for her to use the knowledge gained from the inservice in 
her classroom. 
In this study, previous teaching experience and grade level taught appear to 
have no relevance to a teacher's competency in science. This suggests that the 
philosophy of the curriculum innovation is such that it represents a common 
challenge in science for all teachers regardless of past teaching experience. With 
regard to recency of training, these data also suggest that those teachers who had 
fewer years of teaching experience were equally unprepared for the philosophy of 
the new curriculum as were those with more years of teaching experience. The 
program also appears to be equally relevant for all grades as far as competence in 
science is concerned. 
The amount of previous science training appears to be a significant contributor 
to the effect of the teacher education program. This supports the inference that an 
extensive knowledge base provides a greater potential for change. 
The greatest gain among the treatment groups of this study in competence in 
science was evident for the pre-school workshop group. Although this finding is 
strongly supported by the data, a puzzle exists in that this same group shows sig­
nificant regression in attitude toward inservice work, the curriculum innovation, 
the principal's view, and the community's attitude toward the curriculum innova­
tion. Increased competence in science, to a lesser degree, was also evident for the 
released-time group. However, this group indicated the greatest gain in attitude. 
Possibly the pre-school workshop group advanced significantly in science compe­
tence due to a condensed period of training, but suffered a regression in attitude 
due to an inability to immediately apply their new-found competence in the class­
room. Could a smaller and more gradual increase in science competence be more 
conducive to a greater gain in teacher attitude? For an improvement in both com­
petence in science and teacher attitude the released-time format of teacher training 
appears to be more effective. 
Further analysis of teacher attitude indicates that those teachers with more 
previous teaching experience are more perceptive of the impact of an inservice 
program and their active involvement in it. They are also more aware of the impact 
of the curriculum innovation and are much more concerned about how their 
principal views the curricular innovation than are those teachers with little pre­
vious experience. 
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TABLE VI 
EFFECT OF GRADE ON TEACHER ATTITUDE ~ 
= 
!'l 
Semantic Differential Beta Weights by Grade Level Probability 
Protocol Factor 1 2 3 4 5 6 Level ~ 
Science-A 
Process Approach Evaluation .0657 0. -.6885 .0469 -3.4220 -.7614 0 .04 
Principal's view 
of Science-A 
Process Approach Evaluation 2.8735 -.2252 -.2252 1.5825 -.8517 -1.9235 0 .01 
Significant at level indicated 
... 
CJ) 
<.O 
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Previous science training does appear to enhance a teacher's attitude toward 
wanting to be involved in a curriculum innovation that focuses on science. How­
ever, teachers with previous science training appear to have a less positive per­
ception of the community's attitude toward the curriculum innovation. 
The value a teacher places on the curriculum innovation and on the principal's 
view of that innovation resulted in a positive feeling for first- and fourth-grade 
teachers. For all other grade levels this feeling is negative. There is no clear 
deliniation between primary and intermediate teachers, and there is insufficient 
evidence from this study to identify specific reasons for grade level differences in 
teacher attitude. 
SUMMARY 
New curricula have been prepared by cooperating groups of scientists and 
science educators. These curricula reflect a teaching philosophy that is different 
from that maintained by many teachers. A teacher education program has been 
developed to meet this need. The question of this study is: What conditions affect 
the impact of the teacher education program when its impact is described in the 
terms "competency in science" and "attitude" toward both the curriculum innova­
tion and the teacher education program? 
Organization and location of the teacher education program is a relevant condi­
tion. For an improvement in both competence in science and teacher attitude, the 
released-time format of teacher training appears to be more effective. Previous 
science courses appear to be a relevant condition for increased competence in 
science and, to a limited extent, for a more positive attitude toward science. 
Previous teaching experience and grade level taught do not appear to be related 
to competence in science but are related to a teacher's attitude. 
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Introducing a new curriculum into the school sequence involves more than fust a well­
designed set of curriculum materials. As indicated by Dr. Jenks, many elements of the 
Instructor filter as well as the Conditions-of-Learning filter were hypothesized to be re­
lated to the use of new curriculum materials. Jenks' findings provoke thoughtful reinter­
pretation of the concept of adoption of change. 
XVI. FACTORS AFFECTING THE ADOPTION OF CHANGE 
Houston Jenks 
SOUTHWEST EDUCATIONAL DEVELOPMENT LABORATORY 
AUSTIN, TEXAS 
The proportion of contemporary change that is planned, or arises from de­
liberate innovation, is much higher today than in former times (Bennis, 1966). 
As the society makes its thrust toward change, institutions often are the selected 
mechanisms through which innovations are channeled. That those responsible for 
implementing innovation within the schools strive to increase their understanding 
of the process of innovation is, therefore, of paramount importance. Thorough 
understanding will facilitate the intelligent allocation of resources for accomplish­
ing the desired ends. Personnel with innovative characteristics can be chosen to 
increase the probability of acceptance of the innovation. Also, an organizational 
site can be selected which will maximize the chances for adoption of the innovation. 
These developments, coupled with efforts to implement them in school systems, 
have focused attention upon the whole process of educational innovation. What 
climate is most receptive to innovation? What characteristics mark the person 
who is an innovator? vVhat factors cause some to adopt an innovation while others 
do not? The explosive developments in innovation demand that educators under­
stand the change process and how to manage it. They must improve their capabili­
ties for engineering educational change. 
Hopefully, this study may serve the purpose of providing, in a small way, addi­
tional insights into the process of innovation, particularly those factors effecting 
the adoption of change. 
PURPOSE OF THE STUDY 
The major purpose of this study may be stated as an attempt to determine the 
utility of various predictor variables in explaining a criterion variable: the rate of 
adoption of an innovation by a group of elementary teachers. The innovation 
referred to was the use of the process-oriented approach in the teaching of ele­
mentary science. The independent variables were tri-dimensional in nature and 
including the following: (1) personal, ( 2) informal organizational, and (3) 
formal organizational variables. 
The specific research setting for this study concerned those teachers participating 
in the teacher education program of the Science Inservice Project in Austin, 
Texas. A total of 84 teachers from 19 schools, and representing ten school districts, 
were involved in the special training at the center. 
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Each participant received eleven training sessions encompassing a seven-month 
time span. Teachers were oriented to the process approach for the teaching of 
elementary school science by being taught in the same way they would be expected 
to teach children in their classrooms. They were given materials designed to teach 
the concepts of the process approach. These curriculum materials for grades one 
through four consisted of 16 involvement experiences or lessons arranged se­
quentially. Curriculum materials for grades five and six contained 20 involvement 
experiences. Teachers were urged to start the use of the approach only after they 
felt that they had attained mastery of the material and understood the process 
approach. A teacher, upon successful completion of the presentation of each 
exercise to her class, would administer a competency measure to her students. 
The data collected for this study were obtained from the subjects discussed 
previously (those teachers participating currently in the inservice sessions). Addi­
tional data were collected from the principals and fellow teachers of schools in 
which the participating teachers taught. The research entailed the gathering of 
information from 266 teachers and 17 principals. 
CONCEPTUAL FRAMEWORK 
Social systems theory, according to Miles ( 1964), espouses the view that the 
school is a social system devoted to the achievement of educational goals; therefore, 
the parts involved are persons, groups, and organizations. His orientation toward 
this view is shown when he writes that one must consider what factors, whether 
personal, interpersonal, or organizational, make for readiness for innovation. 
"A system," concludes Griffith ( 1964), "may be defined as a complex of elements 
in mutual interaction." Argyris ( 1957) comments that the scientist and the admin­
istrator have in common the need to understand why people behave as they do in 
organizations, and, that having been achieved, prediction and control are possible. 
He adds that behavior in organizations is caused by: (1) individual factors, 
( 2) small informal group factors, and (3) formal organizational factors. 
The forces or causative agents exerting influences upon the individual are multi­
dimensional in scope. Three dimensions affecting innovation adoption are con­
sidered in this study. The three dimensions are: (1) the individual adoptor's 
characteristics, ( 2) the peer group or informal relationships and interactions, and 
(3) the formal organizational influence. One may paraphrase Stein's ( 1952) con­
clusion about the study of public administration and find that it also is applicable 
to this study of innovation adoption-it can be examined in terms of the people of 
which it is composed, in terms of its groups, and of its organization. 
After a decision to use a systems approach, literature was searched for an 
appropriate theoretical framework which might accommodate the three dimen­
sions discussed in the above paragraphs. Such a paradigm was found in the 
Diffusion of Innovations by Everett Rogers ( 1962). The model of adoption, as 
viewed by Rogers, consists of three major divisions: antecedents, process, and 
results (see Figure 1). 
This investigation focused attention on the divisions of the adoption process as 
formulated by Rogers ( 1962). The two divisions receiving primary emphasis were 
the antecedents and the results. The writer was interested in determining how 
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much of the amount of adoption (results) of an innovation could be accounted for 
by certain predictor variables (antecedents). Not as much attention was given the 
process stage. Obviously, the inservice teacher was exposed to phases of the process 
stage during the span of the inservice training. 
The investigator was concerned with the amount of an innovation adopted by a 
group of teachers and the individual, informal group, and organizational variables 
which might aHect the amount of adoption. The specific innovation was the use of 
the process approach in the teaching of elementary science. The methodology 
and curriculum materials incorporating this approach were demonstrated to a 
selected group of teachers attending inservice sessions during the school year. 
The antecedents. The antecedent factors are those predictor variables used to 
explain the amount of adoption made by the inservice teachers. Antecedents of 
adoption are of two kinds. The first is the inservice teacher's identity and is com­
posed of her personal and professional characteristics, attitudes, and peer group 
relationship or status. The inservice teachers were selected from various school 
districts and attended inservice sessions at an elementary school in Austin in order 
to become oriented to the use of the process approach in the teaching of elementary 
science. The second kind of antecedent is the result of situational factors. Situation, 
within the context of this investigation, denotes the particular school and system 
in which the inservice teacher regularly conducts her classes. Situational factors 
are composed of the principal's characteristics, school enrollment, grade level, 
professional-to-pupil ratio, principal's assessment of actual and ideal influence, and 
faculty assessments of actual and ideal influence. The faculty assessments include 
both total levels of influence and mean levels of influence exerted by five sources. 
The antecedents listed above are presented in graphic form as part of an adop­
tion model in Figure 2. This model is related to and evolves from the Rogers 
paradigm for innovation illustrated in Figure 1, and was developed for this study 
in an attempt to illustrate factors affecting ratios of innovation adoption evidenced 
by inservice teachers. 
Stages of the adoption process. The five stages of the adoption process are: 
( 1) awareness, (2) interest, ( 3) evaluation, ( 4) trial, and (5) adoption. The 
inservice teachers were exposed to these five stages during the school year in which 
they were familiarized with the process approach for teaching elementary science. 
The awareness stage was represented by the exposure of the teacher to the 
process approach innovation. This awareness ensued as a result of the preliminary 
process in which teachers of participating schools were apprised of the inservice 
training and were selected for participation. 
The interest stage took place during the initial meetings at the inservice center. 
The inservice teacher had her interest in the process approach whetted, but she 
had not yet judged its utility for her individual classroom procedures. 
During the evaluation stage the teacher mentally applied the process approach 
to her situation. She weighed the advantages and disadvantages as she experienced 
inservice sessions which employed the process approach. The teacher was exposed 
to the curriculum materials, consisting of sequentially arranged involvement ex­
periences in science built around the process approach concept. She was en­
couraged to wait until she felt confident of her ability to manage the approach 
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before she tried the material in her own classroom. The teacher, at the trial stage, 
used the process innovation on a small scale in her classroom to ascertain its 
applicability to her own situation. 
As an inservice teacher completed a presentation of one of the sequential lessons 
utilizing the process approach she administered a competency measure to her 
students. Completion of initial lessons represented a degree of trial by a teacher. 
The adoption stage represents consideration of the trial results and implies 
acceptance of the use of the process approach in the future. This study could not 
document a continued use of process approach into the future since the study 
encompassed only the 1966-67 school year. A longitudinal study of greater magni­
tude would be necessary to adjudge the degree to which the process approach 
continued to be a regular part of the teacher's methodology. 
One of the questions facing the investigator was what constituted adoption by 
the individual teacher. Consultation with the project director and other professional 
personnel at the inservice center revealed that science books incorporating the 
process approach had been prepared for grades one through six. Books for grades 
one through four contained 16 involvement experiences arranged in sequence, and 
books for grades five and six contained 20 lessons. 
Project personnel at the inservice center stated that they would consider a 
teacher as having fully adopted the process approach if she had completed presen­
tation to her class of all the lessons (involvement experiences) available for her 
grade level. The material was so designed that it could be completed within the 
normal school year. In fact, some teachers presented all lessons designed for their 
grade level and some designed for the next higher grade. 
An arbitrary decision was made by the writer to designate the use of one, two, 
or three lessons as a trial. The use of four or more lessons by an inservice teacher 
was considered to represent a degree (ratio) of adoption of the process approach. 
Adopter categories. Prior discussion of adopter categories as conceptualized by 
Rogers disclosed that he saw five categories of adopters of innovation. They were 
differentiated on the basis of the time at which they adopted an innovation. Since 
adopter distributions approached normality, he used two parameters, the mean 
and the standard deviation, to classify adopters. The five areas under a normal 
curve were labeled as innovators, early adopters, early majority, late majority, 
and laggards. 
The present study was concerned with examining the amount of adoption of an 
innovation, namely the utilization of the process approach in the teaching of ele­
mentary science by inservice teachers. Innovation is used in referring to a deliber­
ate and specific change. Innovation theoretically implies change, and change was 
considered as implying that between time one and time two some noticeable 
alteration in something had taken place. The innovation, viewed in an operational 
manner, was the adoption of the use of the process approach in teaching ele­
mentary science by a group of teachers undergoing inservice training in this 
method. Time one denoted the first week in October, during the fall semester of 
1966, when the inservice sessions for the teachers were inaugurated. Time two 
designated a point during the school year, specifically the first week of May, 1967, 
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when participating teachers should have completed presentation to their classes 
of a series of involvement experiences employing the process approach. 
Defined operationally, the criterion variable meant the amount or ratio of in­
volvement experiences (lessons) presented by an inservice teacher to her students. 
This ratio was arrived at by dividing the number of lessons a teacher completed by 
the number of lessons available for her particular grade level. The number of les­
sons completed by each teacher was ascertained by data on the number of compe­
tency measures she had given. Each teacher, upon completion of a presentation to 
her class of one of these lessons, administered a competency measure to her stu­
dents. Periodic surveys were made to determine the number of competency mea­
sures completed by the teachers. The last of these surveys was completed in the 
first week of May, approximately three weeks prior to the end of the school year. 
Rogers employed his five adopter categories to classify teachers according to 
their rate of innovation adoption. His adopter categories have been modified and 
relabeled for this study in order to classify teachers according to their amount 
(or ratio) of innovation adoption (see Figure 3). The model adapted for this 
investigation did not investigate in depth some of the factors impinging on the 
process division illustrated in the Rogers model. 
Minimal 
Adopters 
131.i % 
Low 
Adopters 
34 % 
Average 
Adopters 
34 % 
High 
Adopters 
1 6 % 
Maximum 
Adopters 
x - 2cf x - cf X+d 
Figure3 
Adopter Categorization on the Basis of the Ratio of 
Adoption of the Process Approach 
INSTRUMENTS USED IN GATHERING DATA 
A theoretical framework was conceptualized for this study which purported to 
explain the ratio of adoption by teachers as variables related to individual, peer 
group, and formal organizational characteristics. Table I presents the predictor 
variables, hypotheses, and instruments utilized as measures in this study. Column 
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A lists the predictor variables. Column B contains the number of the hypothesis 
related to each variable. Instruments used to gather data on each variable are 
shown in Column C. 
TABLE I 
VARIABLES, HYPOTHESES, AND INSTRUMENTS USED 
IN THIS STUDY 
Independent Related Related 
Variables Hypothesis Instrument 
(A) (B) (C) 
Individual Teacher Variabl.es: 
Age 
Years of service 
Amount of education 
Recency of education 
Number of schools taught in 
Tenure in school system 
Tolerance for other ideas 
Sees need for method change 
Enjoyment of science teaching 
Acceptance of process approach 
Actual influence assessment 
Ideal influence assessment 
Peer Group Variabl.es: 
Status as an advisor 
Status as an innovator 
Status as an influential 
Prior and post knowledge 
Adoption ratio versus number 
of in-service teachers 
Formal Organizational Variabl.es: 
Principal' s characteristics: 
Age 
Years of service 
Amount of education 
Recency of education 
Number of schools served in 
Tenure in the school system 
Professional to pupil ratio 
Faculty assessment of actual 
influence 
No. 1 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6 
No. 7 
No. 8 
No. 9 
No.10 
No.11 
No.12 
No.13 
No.14 
No.15 
No.16 
No.17 
No.18 
No.19 
No.20 
No.21 
No.22 
No. 2.'3 
No.24 
No.25 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
Rokeach Scale 
SISP:l 
SISP:l 
SISP:l 
Influence Form 
Influence Form 
SISP:5 
SISP:5 
SISP:5 
SISP:5&5A 
Competency Measure 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
Biographical Form 
School Data Form 
Influence Form 
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Faculty assessment of ideal 
influence 
Congruence of principal' s 
perceptions of influence 
Mean levels of total actual 
influence 
Mean levels of total ideal 
influence 
Size of student enrollment 
Grade level 
No.26 
No.27 
No.28 
No.29 
No.30 
No.31 
Influence Form 
Influence Form 
Influence Form 
Influence Form 
School Data Form 
Biographical Form 
METHOD OF ANALYSIS 
Multiple linear regression was employed to test for relationships between the 
criterion and predictor variables. One battery of predictor variables was em­
ployed in testing hypotheses one through 15 and hypothesis 31. Another battery of 
predictor variables was used to test hypotheses 18 through 24 and also hypothesis 
30. The remaining hypotheses were tested individually. 
Thirty-one hypotheses were stated in a null form. F values were computed for 
comparison with tabled values to determine whether a null hypothesis could be 
accepted or rejected at a predetermined level of confidence (Garrett, 1955) . The 
level of confidence or significance which was set for rejecting a null hypothesis was 
placed at .05. This level of confidence means that the F test can refute the null 
hypothesis by demonstrating differences among the means which cannot be ex­
plained by chance; i.e., differences larger than those which could occur by sampling 
accidents five times in one hundred trials if the null hypothesis were true (Botten­
berg, 1963, Garrett, 1955). In addition, one general hypothesis of a non-null form 
was tested. 
DESCRIPTION OF THE FULL MODELS 
Two full models incorporating batteries of predictor variables were designed. 
The first full model utilized personal characteristics of the inservice teacher, nomi­
nations for status positions, and grade level taught as predictors. The criterion 
variable was the ratio of adoption of an inservice teacher. The second full model 
employed principals' characteristics and certain formal organizational variables as 
predictors. The criterion variable for the second full model was the mean ratio of 
adoption for a particular school. These models are presented in more detail in the 
following paragraphs. 
The use of multiple linear regression was dictated by the desire to test a hypothe­
sis to the effect that change within a predictor variable (Xn) will be accompanied 
by a significant change in the value of Y (ratio of adoption) when the values of 
all other predictor variables are held constant. Two full models of the type, 
Y= aiX1 + a2X2 + ... + anXn +E, were developed for n predictors. To test the 
significance of the contribution of each predictor to the predictive efficiency of 
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the battery to the criterion (ratio of adoption), the following restriction was 
imposed for each predictor: 
For two different levels of Xm( l~m:S;n), say Xmi and Xmo, the predicted value 
of y at Xi will be: 
Yi = aiXi + a2x2 + .. + amXmi + ... + a0 x0 and the predicted value of y 
at Xmo will be: 
Yo= aiXi + a2x2 + ... + amXmo + ... anXn. Hypothesizing that Yi =yo, we 
have aiXi + a2X2 + ... + amXmi + anXn = aiXi + a2X2 + • • . + amXmo + • • • 
+ anXn or amXmi = amXmo or amXmi - amXmo = 0, or am (Xmi - Xmo) = 0. Since 
(Xmi - Xmo) = 0, the appropriate restriction (hypothesis to be tested) is am = 0. 
First full model. The first full model contained 24 predictor variables and the 
criterion variable. The predictor variables were related to the personal character­
istics of the inservice teacher, peer group relationships, and grade level taught. 
The criterion variable is designated as Y1. The predictor variables are designated 
by a "P", "G", or "F" plus a superscript. A "P" denotes a variable based on an 
inservice teacher's personal characteristics, "G" refers to peer group variables, and 
"F" distinguishes variables derived from organizational characteristics. 
The formula for the first full model was as follows: 
yi = aiFi + a2Pi + asP2+ a4P3 + a5P4+ a6P5 + a7P6 + a8P7 + agP8 + aioP9 + 
aupio + ai2P11 + aiaPi2+ ai4pia + aisP14 + aiepi5 + a11pie + aispi7 + a19pis + 
a20P19 + a2iP20 + a22Gi + a2aG2+ a24G3 
The independent and criterion variables in the above formula included the 
following: 
yi = individual ratio of adoption of teacher 
pi =age of teacher 
P2 = amount of education possessed by teacher 
P3 = recency of educational training of teacher 
P4 = years taught by teacher 
P5 =number of schools teacher has served in 
P6 = tenure of teacher in school system 
P1 = Rokeach Dogmatism Scale score of teacher 
P8 =teacher's assessment of need for method change 
P9 =teacher's enjoyment of teaching science 
pio = teacher's acceptance of the process approach 
P11 =teacher's perception of actual school board influence 
P12 =teacher's perception of actual superintendent influence 
P13 =teacher's perception of central office staff influence 
P14 =teacher's perception of actual principal influence 
pis = teacher's perception of actual teacher influence 
P16 =teacher's conception of ideal school board influence 
P11 =teacher's conception of ideal superintendent influence 
P18 =teacher's conception of ideal central office staff influence 
P19 = teacher's conception of ideal principal influence 
P 20 = teacher's conception of ideal teacher influence 
C 1 = status of teacher as a professional advisor 
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G2 = status of teacher as an innovator 
G3 = status of teacher as an influential 
F1 = grade level taught by teacher 
a1 ... a24 =regression constants 
E = error vector 
The intercorrelation matrix in Table II presents the correlations of the 24 pre­
dictor variables and the criterion variable used in the first full model. The direction 
of the significant correlation indicated that a higher ratio of adoption of the process 
approach was associated with those inservice teachers who taught the lower 
grades ( - .39). 
The predictor variables used in the first full model accounted for 38.5 percent 
of the variance in the ratio of adoption. Table III, which follows, shows the order 
of entry in the regression analysis. Multiple linear regression analysis indicated 
that higher ratios of adoption were associated with inservice teachers who received 
nominations from fellow teachers as being influential faculty members, who tended 
to perceive a higher amount of ideal influence on classroom procedures as being 
desirable for the school board and the superintendent, who did not see a necessity 
for changing their present teaching methods, who perceived the school board as 
exerting higher amounts of actual influence on classroom procedures, who had 
recently completed a course in professional training, who had served in more than 
the mean number of schools, and who had taught less than the mean number of 
years. 
Second full model. The second full model employed eight predictor variables 
which included the characteristics of principals, professional-to-pupil ratio, and 
school enrollment. The criterion variable ( Y2) in the second full model is the mean 
ratio of adoption of the process approach attained by all inservice teachers in a 
school. 
The mathematical formula for the second full model is given below: 
Y2= aiF2 + a2F3 + a3F4 + a4F5 + a5F 6 + aaF7 + a1F8 + asF9 
The criterion and predictor variables in the above formula include: 
Y2= mean ratio of adoption of the process approach attained by all inservice 
teachers in a particular school 
F 2= age of the principal 
F 3 = amount of education possessed by the principal 
F4=recency of principal's educational training 
F5 = principal's years of service 
F6 = number of schools the principal has served in 
F 1 = tenure of principal in the school system 
F8 = professional personnel-to-pupil ratio within school 
F 9 = student enrollment of the school 
a1 ... as = regression constants 
The intercorrelation matrix in Table IV shows the correlations of these predictor 
variables with the criterion variable (mean ratio of adoption for a school). The 
predictor variables used in the second full model accounted for 63.1 per cent of 
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TABLE II 
INTERCRORELATION MATRIX: FIRST FULL MODEL 
(N =72) 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
1. Adoption ratio . 1.00 -.39 .06 -.07 -.16 -.01 .07 .09 .05 -.15 .07 .04 .13 ,04 .16 .08 -.05 -.09 -.07 -.04 .17 .03 -.06 .01 .03 
2. Grnde level 1.00 .14 .14 .16 -.19 .20 .06 .09 .11 -.04 -.09 .03 -.11 .03 .16 .19 .27 .17 .07 -.01 -.03 .17 .06 .10 
3. Age (teacher) 1.00 .32 .51 .29 .87 .62 .34 -.13 .25 -.11 .29 -.05 .37 .09 .20 .25 .26 .01 .15 .24 .25 .30 .04 
4. Amount of education (teacher) .. 1.00 .39 -.12 .29 .22 -.02 .01 .01 .02 .28 .08 .28 -.01 .05 -.11 -.tz -.10 .02 -.06 -.02 .01 -.15 
5. Recency of education (teacher) .. .... .. . .... 1.00 -.13 .56 .44 .16 -.14 .08 -.01 .14 -.07 .06 .07 .19 .31 .27 -.03 .02 .15 .29 .21 -.09 
6. Number of years taught (teacher) .10 .10 .01 .05 .12 -.04 -.03 -.01 -.00 .12 .19 .10 .24 .07 .06 .25 .16 .34 .13 
7. Number of schools served in (teacher) .67 .34 - .to .26 -.04 .18 -.18 .29 .11 .17 .23 .23 -.07 .06 .14 .19 .22 -.05 
8. Tenure in school system (teacher) .22 -.08 .18 .09 .15 -.01 .28 .04 .16 .18 .13 .02 .03 .10 .17 .23 .09 
9. Rokeach Dogmatism Scale score (teacher) .22 -.10 .24 -.01 .20 .11 .12 .08 -.05 -.08 .15 .25 .09 -.00 .00 
10. Attitude toward necessity for method change (teacher) 1.00 -.29 .35 -.06 -.08 .07 .22 .08 .06 -.09 .23 .02 -.16 -.06 -.06 .10 
11 . Enjoyment of science teaching (teacher) 1.00 -.23 .32 .14 .07 -.09 .04 -.12 .09 -.22 -.05 .13 -.08 .00 -.14 
12. Opinion as to likelihood of acceptance of process approach (teacher) 1.00 -.24 -.19 -.04 .12 .02 .08 -.10 .24 .07 -.05 .14 .06 .27 
13. Status of in-service teacher as dispenser of advice 1.00 .25 .50 .02 .08 -.13 -.12 -.16 .05 .06 -.11 .03 - .21 
~ 
~ 14. Status of in-service teacher as innovator - .15 .08 -.30 -.07 -.30 -.07 .13 -.27 .01 - .34 
15 . Status of in-service teacher as influential .25 .07 .06 .01 .17 .19 .01 .14 -.03 (';) 
16. Actual influence of board (in-service teacher's perception) .33 .29 .15 .49 .40 .21 .32 .15 
17. Actual influence of superintendent (in-service teacher ' s perception) .47 .44 -.03 .57 .69 .33 .35 .02 ~ 
18. Actual influence of central office staff (in-service teacher 's perception) .13 .26 .29 .71 .19 .20 ~· 
...19. Actual influence of principal (in-service teacher 's perception) .31 .28 .41 .34 .62 .31 
20. Actual influence of teacher (in-service teacher's perception) 1.00 .25 .04 .29 .48 .87 ~ 
21. Ideal influence of board (in-service teacher's conception) .35 .43 .27 
.Q.22. Ideal influence of superintendent (in-service teacher's conception) .54 .12 
23. Ideal influence of central office staff (in-service teacher's conception) .45 .31 
24. Ideal influence of principal (in-service teacher's conception) .47 
25. Ideal influence of teacher (in-service teacher's conception) 1.00 
~ 
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TABLE III 
RESULTS OF REGRESSION ANALYSIS: FIRST FULL MODEL 
(N = 76) 
Order of entry in Cumulative per cent 
the regression of variance the 
analysis Variable name model accounts for 
1. (F1) 
2. (G3 ) 
3. (Pis) 
4. (P11) 
5. (P8 ) 
(P116. ) 
7. (P3 ) 
8. (P5 ) 
9. (P4 ) 
grade level taught 
status as an influential 
ideal influence of board 
ideal influence of the superintendent 
sees need for method change 
actual influence of board 
recency of education 
number of schools taught in 
number of years taught 
15.1% 
18.1% 
20.1% 
21.7% 
23.8% 
25.6% 
27.0% 
29.2% 
30.4% 
TABLE IV 
INTERCORRELATION MATRIX: SECOND FULL MODEL 
(N= 18) 
1 2 3 4 5 6 7 8 
I. Mean ratio of 
adoption (by school)__ 1.00 -.52 -.37 -.32 - .39 -.33 .20 .15 -.42 
2. Age of the principal______________ 1.00 .29 .53 .92 .40 .13 -.24 .14 
3. Amount of education (principal)__ 1.00 .03 .23 .27 - .51 .26 .43 
4. Recency of education (principal) ____________ 1.00 .50 .86 .14 -.15 .02 
5. Length of service (principal) --------­-------------­------­ 1.00 .31 .31 -.19 .21 
6. Number of schools served in (principal) ------------------­--­ 1.00 -.27 -.03 .12 
7. Tenure in the school system (principal) -------­----­--­-----------------­ 1.00 -.27 .08 
8. Professional personnel-to-student ratio ------------------------------------------------ 1.00 - .25 
9. Student enrollment of the school_________________________ ___________ __ _______________________ __ _______ 1.00 
the mean ratio of adoption. Table V gives the results of the multiple regression 
analysis which disclosed the least number of variables which accounted for the 
greatest amount of variance. 
The direction of the significantly correlated predictor variable indicated that a 
higher mean ratio of adoption for schools was associated with schools having lower 
student enrollments. The direction of the remaining variables in Table IV also 
indicated that higher mean ratios of adoption in schools were associated with those 
schools which had younger principals, which had principals with slightly longer 
tenure in the school system, which had principals with a smaller amount of formal 
9 
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training, which had principals recently completing a course of a professional 
nature, and which had principals who had served in a smaller number of schools. 
TABLE V 
RESULTS OF REGRESSION ANALYSIS: SECOND FULL MODEL 
(N = 18) 
Order of entry in Cumulative per cent 
the regression of variance which 
analysis Variable name model accounts for 
1. ( F 2 ) age of the principal 26.9% 
2. (F9) school enrollment 39.4% 
3. (F1 ) tenure of the principal 48.1% 
4. (F3) amount of principal's education 49.5% 
5. (F5) years principal has served 50.7% 
6. (F4) recency of principal's training 51.8% 
7. (F6) number of schools served in 52.9% 
RESULTS OF THE STUDY 
Space limitations impose restrictions on the presentation of the results and tables 
of data in their entirety. Therefore, only those hypotheses which were significant at 
a level of confidence of .05, or better, are presented in detail. 
Perceived actual infiuence. The principal and classroom teachers in each school 
were asked to indicate how much actual influence they felt persons or groups 
exerted over what went on in the classroom. The reference groups or persons were 
the school board, the superintendent, other central office staff, the principal, and 
the teacher. Response choices and numerical weights were as follows: 
I nfiuence levels Numerical weight 
Little or none 1 
Some 2 
Quite a bit 3 
A great deal 4 
A very great deal 5 
Mean scores of perceived actual influence were computed for each of the five 
categories. Table VI gives the mean scores of actual influence at five levels of 
analysis. The schools were divided into two groups, high adopting schools and low 
adopting schools. The dichotomization used the mean ratio of adoption of .651 as 
the dividing point. Schools with high mean ratios of adoption were those at or 
above the mean; low adopting schools were those below the mean. 
Hypothesis 25 stated that no significant difference existed between the mean 
levels of actual organizational influence perceived as present within schools with 
high mean ratios of adoption and the levels perceived as present within schools 
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TABLE VI 
MEAN LEVELS OF ACTUAL INFLUENCE EXERTED BY FIVE 
SOURCES AS PERCEIVED BY FACULTIES OF 
PARTICIPATING SCHOOLS 
(N= 18) 
School Superin- Other central 
School board tendent office staff Principal Teacher 
A 2.0 2.7 2.9 4.0 4.2 
B 1.7 2.5 2.9 3.4 3.6 
c 2.1 2.6 3.2 4.0 4.3 
D 1.5 1.6 2.6 2.9 4.5 
E 2.2 3.0 3.5 3.6 3.2 
F 1.9 2.5 2.8 3.4 3.3 
G 1.9 2.6 2.5 3.6 3.8 
H 1.8 2.2 2.6 3.8 3.7 
I 1.6 2.0 1.6 3.9 3.4 
J 3.0 3.0 1.7 4.1 3.1 
K 1.8 2.3 2.3 3.2 3.7 
L 1.8 3.4 1.9 3.6 2.4 
M 1.2 1.9 1.5 2.1 2.8 
N 2.2 2.5 1.6 3.2 3.8 
0 1.5 1.9 1.8 2.8 2.9 
p 2.0 2.7 2.1 3.6 3.1 
Q 
R 
2.0 
2.7 
2.4 
4.0 
1.6 
2.0 
3.5 
4.0 
2.9 
2.8 
with low mean ratios of adoption at five levels of analysis: school board, superin­
tendent, other central office professional staff, principal, and teachers. 
Analysis was by multiple linear regression techniques. The resulting F ratios 
and probabilities were: 
Level of analysis F ratio Level of Confidence 
School board - .4192 .53 
Superintendent -1.6424 1.00 
Other central office 
professional staff -2.8267 1.00 
Principal 5.0950 .04 
Teacher -1.9308 1.00 
The null hypothesis was accepted at four levels of analysis: ( 1) school board 
( p = .53), ( 2) superintendent ( p = 1.0), ( 3) other central office professional staff 
(p = 1.0) , and ( 4) teacher (p = 1.0). 
The null hypothesis was rejected for the level of analysis dealing with the 
principal since the probability of obtaining the values in the full model by random 
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sampling from populations in which the null hypothesis is true is .04. Faculties of 
schools with high mean ratios of adoption perceived higher levels of actual in­
fluence for the principal than did the faculties of schools with low mean ratios of 
adoption. 
The graph in Figure 4 shows that faculties of schools with lower mean ratios of 
adoption perceived lower mean levels of actual influence, with one exception, than 
did the faculties of schools with higher mean ratios of adoption. The one exception 
was the actual influence exerted by other central office professional staff. Faculties 
of lower adopting schools perceived a mean influence of 2.4 at this level; whereas 
faculties of higher adopting schools perceived a mean influence of 2.2. 
Conceived ideal infiuence. All classroom teachers and the principal in each par­
ticipating school indicated the amount of influence they felt persons or groups 
should exert ideally on what goes on in the classroom. The groups or persons were 
the school board, superintendent, other central office staff, the principal, and the 
teacher. The response provided and numerical weights were as follows: 
Infiuence level Numerical weight 
Little or none 1 
&~ 2 
~uite a bit 3 
A great deal 4 
A very great deal 5 
Mean scores of conceived ideal influence were computed for each of the five 
categories of groups or persons. Table VII has information on the mean scores of 
ideal influence at the five levels of analysis for each school. Schools were divided 
into two groups in the same manner as discussed for hypothesis 25. 
Hypothesis 26 stated that at the following levels of analysis no significant 
differences existed between the mean levels of influence conceived as ideal within 
schools with high mean ratios of adoption and levels conceived as ideal within 
schools with low mean ratios of adoption of the process approach: 
(a) School board 
(b) Superintendent 
( c) Other central office professional personnel 
(d) Principal 
(e) Teacher 
Multiple linear regression analysis was employed. The resulting F ratios and 
probabilities were: 
Level of analysis F ratio Level of confidence 
School board -1.5712 1.00 
Superintendent .0814 .77 
Other central office 
professional staff -2.1450 1.00 
Principal 11.7554 .003 
Teacher .8947 .64 
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TABLE VII 
MEAN LEVELS OF IDEAL INFLUENCE WHICH SHOULD BE 
EXERTED BY FIVE SOURCES AS CONCEIVED BY THE 
FACULTIES OF PARTICIPATING SCHOOLS 
School Superin- Other central 
School board tendent office staff Principal Teacher 
A 2.2 2.9 3.2 4.3 4.2 
B 2.1 2.5 2.7 3.5 3.9 
c 1.9 2.5 3.0 3.8 3.8 
D 1.8 2.5 2.5 4.1 4.5 
E 2.3 3.1 3.1 3.5 3.0 
F 1.9 2.5 2.6 3.6 3.3 
G 2.1 2.5 2.8 4.0 4.0 
H 2.0 2.3 2.7 3.8 3.8 
I 1.9 2.9 1.9 3.7 3.3 
J 3.7 3.4 2.1 4.7 3.6 
K 2.0 2.0 1.8 2.0 3.3 
L 1.8 3.4 1.8 3.8 2.4 
M 1.8 2.6 2.1 3.0 2.8 
N 2.2 2.8 1.5 4.2 2.8 
0 1.8 1.9 1.5 2.7 2.9 
p 2.0 2.8 2.3 3.5 3.4 
Q 2.3 2.6 1.7 3.8 3.4 
R 3.7 4.2 2.3 4.3 3.3 
The null hypothesis was accepted at four levels of analysis: ( 1) school board 
( p - 1.0 ), ( 2) superintendent (p = .77 ), ( 3) other central office professional staff 
(p = 1.00), and ( 4) teacher (p = .64). 
The null hypothesis was rejected for the level of analysis dealing with the 
principal since the probability of obtaining the values in the full model by random 
sampling from populations in which the null hypothesis is true is .003. 
Examination of the graph in Figure 5 shows that faculties of schools with higher 
mean ratios of adoption think that each of these five sources of influence ideally 
should exert more influence than do the faculties of schools with lower mean ratios 
of adoption, particularly with reference to the principal. Figures 4 and 5 show that 
faculties of low adopting schools thought the teacher and other central office staff 
ideally should exert less influence than they perceived them to be exerting. Con­
versely, they would have the school board and superintendent exert more influence 
than they see them presently exercising. 
Total mean levels of ideal influence. Hypothesis 29 stated that no significant 
differences existed between the total mean level of influence conceived as ideal by 
faculties of schools with higher ratios of adoption and the total mean level con­
ceived as ideal by faculties of schools with lower ratios of adoption. Table VIII 
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Schools with mean ratios of adoption of .651 or more 
Schools with mean ratios of adoption less than .651 
Figure 4 
Faculty Mean Leve"ls of Perceived Actual Infiuence 
Exerted by Five Sources 
gives the total mean levels of ideal influence conceived as being desirable by the 
faculties of participating schools. 
The schools were divided into high and low groups based on scores made on 
their mean ratio of adoption. The null hypothesis was rejected. The probability of 
obtaining the values in the full model by random sampling from populations in 
which the null hypothesis is true is .02. A significant difference existed between the 
total mean levels of ideal influence conceived as desirable in low adopting schools. 
The total mean level score was arrived at by summing scores at the five levels of 
analysis and computing the mean. 
Examination of Figure 6 indicates that faculties of schools with higher mean 
ratios of adoption generally conceive mean levels of ideal influence which were 
higher than those conceived by the faculties of schools with lower mean ratios of 
adoption. The mean of means for high adopting schools was 2.98, and the mean 
of means for low adopting schools was 2.66. 
Pupil enrollment. Hypothesis 30 stated that the size of the pupil enrollment of a 
school did not add a significant amount to the predictability of the mean ratio of 
adoption of the process approach by inservice teachers in that school when in­
cluded in the predictive battery of variables specified in the second full model. 
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TABLE VIII 
TOTAL MEAN LEVELS OF IDEAL INFLUENCE AS CONCEIVED 
BY FACULTIES OF PARTICIPATING SCHOOLS 
Mean level of F 
School ideal influence ratio Probability 
A 3.4 6.5691 .02 
B 3.0 
c 3.0 
D 3.1 
OE 3.0 
OF 2.8 
G 3.1 
H 2.9 
I 2.7 
J 3.5 
OK 2.2 
L 2.6 
OM 2.5 
N 2.8 
0 2.2 
op 2.8 
Q 2.8 
R 3.6 
0 Indicates school with a mean ratio of adoption of less than .651 
Table IX gives information on the student enrolhnents of participating schools. 
Multiple linear regression employed in the second full model dictated rejection 
of the null hypothesis since the probability of obtaining the values in the full model 
by random sampling from populations in which the null hypothesis is true is .05. 
A correlation of -.42 indicated that schools with higher ratios of adoption tend to 
have smaller enrollments (Table IV). This variable was the second strongest pre­
dictor as shown in Table V. It accounted for 12.5 per cent of the variance in ratios 
of adoption of schools when used with the other predictors in the second full model. 
Grade level. Hypothesis 31 stated that the grade level taught by a teacher did 
not add a significant amount to the predictability of the teacher's adoption of the 
process approach when included in the predictive battery of variables specific in 
the first full model. Table X shows the mean ratio of adoption for each grade level. 
Multiple linear regression analysis of the first full model dictated rejection of the 
null hypothesis. The probability of obtaining the values in the full model by 
random sampling from populations in which the null hypothesis is true is .003. The 
grade level taught added a very significant amount to the predictability of the 
teacher's adoption of the process approach when included in the predictive battery 
of variables specified in the first full model. Examination of the intercorrelation 
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Schools with mean ratios of adoption of .651 or more 
Schools with mean ratios of adoption less than .651 
Figure 5 
Faculty Mean Levels of Conceived Ideal Infiuence Which 
Should be Exerted by Five Sources 
matrix in Table II revealed a correlation of -.39 for this predicator variable with 
the criterion variable. This correlation indicated that higher ratios of adoption 
tended to be associated with teachers who taught the lower grades. As shown in 
Table X, a decreasing mean ratio of adoption was evident for each succeeding 
grade level except the fourth grade. Results of the regression analysis (Table III) 
revealed that the grade level taught contributed 15.1 per cent of the variance 
which the first full model accounted for. Several factors which might account for 
this pattern are discussed later. 
GENERAL HYPOTHESIS 
The general hypothesis stated that the predictor variables associated with formal 
organizational characteristics would account for a greater amount of variance in 
ratios of adoption of the process approach than would either peer group predictor 
variables or predictor variables based on personal characteristics of the teacher. 
This hypothesis appeared to be tenable since the five hypotheses that were 
significant at a level of confidence of at least .05 were those using formal organi­
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Figure 6 
Total Mean Levels of Ideal Infiuence Conceived by Faculties 
zational characteristics as predictors. Table XI lists the predictor variables by 
category and gives the level of confidence each achieved through F tests. 
The five predictor variables which had F ratios that were significant at a level of 
at least .05 were: ( 1) faculty mean assessment of actual influence exerted by the 
principal, ( 2) faculty mean assessment of ideal influence which they conceive the 
principal should exert on the classroom, ( 3) total mean levels of ideal power as 
seen by faculties, ( 4) student enrollment, and ( 5) grade level. 
Examination of Table III shows that grade level alone contributed 15.1 per cent 
of the 38.5 per cent of variance that the first full model accounted for. Formal 
organizational variables used as predictors in the second full model accounted for 
63.1 per cent of the variance that the second full model accounted for. 
The next strongest group of predictor variables were individual teacher charac­
teristics. However, none had F ratios which approached the .05 level of confidence. 
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TABLE IX 
SUMMARY STATISTICS ON ENROLLMENTS OF SCHOOLS 
(N = 18) 
Mean ratios F Level of 
School Enrollment of adoption ratio confidence 
A 686 .721 4.3939 .05 
B 646 .688 
c 600 .797 
D 154 .781 
E 772 .612 
F 620 .421 
G 291 .670 
H 635 .700 
I 322 .750 
J 165 1.000 
K 140 .600 
L 450 .750 
M 347 .563 
N 300 .875 
0 421 .750 
p 612 .188 
Q 332 .750 
R 187 .750 
TABLE X 
MEAN RATIOS OF ADOPTION BY GRADE LEVEL 
Grade Number of Mean ratios F 
level subjects of adoption ratio Probability 
1 17 .798 9.7168 .003 
2 12 .667 
3 12 .625 
4 13 .673 
5 11 .509 
6 7 .493 
The lowest level of confidence was .11 for teacher perception of the amount of ideal 
influence the school board should exert. 
The weakest group of predictive variables were those associated with the peer 
group dimension. Not one of the five had F ratios which approached a level of 
confidence smaller than .33. 
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ADDITIONAL TREATMENT OF DATA 
Grade level appeared to be such a strong variable when used with other pre­
dictors in the first full model that it was decided to give additional statistical treat­
ment to this variable. 
Analysis of covariance was used with grade level being the covariable. The three 
other variables were selected from those which showed a strong linear relationship 
with grade level (See intercorrelation matrix in Table II). They were: ( 1) recency 
of teacher's educational training, ( 2) teacher's response to necessity for changing 
her teaching methods, and (3) the number of schools the teacher had served in. 
Schools were dichotomized into two groups. The division was based upon re­
sponses to the three variables just listed, e.g., teachers who had taught in a high 
number of schools versus teachers who had taught in a low number of schools, 
teachers who had a high response to necessity for changing methods versus those 
who had a low response, etc. 
Analysis of the data was undertaken in order to ascertain two things: first, to 
find out if the slope of the regression lines indicating the ratio of adoption was the 
same for high and low groups; and second, to find out if the mean ratio of adoption 
for the high and low groups, given that the slopes are the same, differed sig­
nificantly. The results showed that the change in the slopes of the regression lines 
was the same for high and low groups. The results also revealed that the mean 
ratios of adoption for high and low groups, given that the slopes are the same, were 
not significantly different. 
None of the three variables, when grade level was used as the covariable, were 
significant predictors of the teacher's ratio of adoption of the process approach. 
The most significant level of confidence was for grade level and number of schools 
served in ( p = .10). Although not reaching a .05 level of confidence, it did reveal 
a tendency toward those serving in a higher number of schools having higher ratios 
of adoption than those who served in a lower number of schools when grade level 
is considered as a covariable. 
SUMMARY OF THE STUDY 
This study investigated the ratio of adoption of the process approach innovation 
in the teaching of elementary science by a group of teachers engaged in inservice 
training. Choice of this problem was motivated by the following questions: Are 
those teachers who adopt all or a large part or none? Would situational factors 
exert an influence on the adoption of the innovation? Accounting for the innova­
tion adoption has been approached by means of a conceptual framework which 
purports to account for the adoption of an innovation by an individual in a social 
system. The model was adapted from one developed by Everett Rogers (See 
Figure 1). 
The model consisted of three major divisions (See Figure 2): (1) antecedents, 
(2) process, and ( 3) results. Antecedents are factors present in a situation prior to 
the introduction of an innovation. The antecedents include the teacher's identity 
and situational factors. The process division represents the five stages an indi­
.... 
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TABLE XI 
PREDICTOR VARIABLES AND THEIR LEVELS OF CONFIDENCE 
Individual teacher Proba- Peer group Proba- Formal organization Proba­
variables bility variables bility variables bility 
Age .65 Status as an Principal: 
Years of service .59 advisor .64 Age .22 
Amount of education .69 Years of service .52 
Recency of training .20 Status as an Amount of education .52 
Number of schools innovator .60 Recency of training .16 
taught in .22 Number of schools served in .18 
Tenure in system .84 Status as an Tenure in system .12 
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.21 teachers .76 Faculty assessment of ideal 
.57 influence 
.76 a. school board 
.78 b. superintendent 
.27 c. central office staff 
d. principal 
.11 e. teacher 
.66 Congruence of principals' 
.80 influence scores at five 
1.00 levels of analysis 
.31 Total actual influence mean 
Total ideal influence mean 
Student enrollment 
Grade level 
1.00 
1.00 
.77 
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vidual passes through in adopting or rejecting an innovation. The results are either 
adoption or rejection of the innovation. 
The five stages of the process division are arranged in sequence. The individual 
is exposed to the innovation during the awareness stage but lacks sufficient in­
formation about it. The interest stage marks the beginning of interest in the idea, 
and the individual seeks more information. He mentally applies the innovation to 
his situation during the evaluation stage. The trial stage represents trial on a small 
scale to determine the utility of the innovation. The adoption stage is the point at 
which the individual decides to continue use of the innovation. 
The specific research setting for this study involved those teachers attending 
the Science Inservice Project in an Austin, Texas, elementary school. A total of 84 
teachers from 19 schools, and representing ten school systems, were engaged in 11 
training sessions over a seven-month time span. One school did not return the 
survey forms; in addition, twelve inservice teachers failed to administer compe­
tency measures to their students. The data used in this study represent 72 inservice 
teachers. Additional data were gathered from the principals of 18 participating 
schools, and also 194 classroom teachers who were not involved in the inservice 
training. 
Inservice teachers were oriented to the process approach and given curriculum 
materials for science which incorporated this approach. Curriculum materials for 
grades one through four consisted of 16 involvement experiences arranged se­
quentially. Materials for grades five and six contained 20 involvement lessons. 
A teacher, upon successful completion of the presentation of each exercise to her 
class, administered a competency measure to her students. 
Defined operationally, the criterion variable was the ratio of adoption of the 
process approach. This ratio was computed by dividing the number of involvement 
experiences (lessons) a teacher presented to her class by the number available for 
her grade level. The number completed was identical to the number of competency 
measures she had given. 
The predictor variables were those relating to the antecedents discussed pre­
viously. Antecedents appeared to afford three avenues of exploration for explaining 
the amount of innovation adoption achieved by the teachers. The three avenues 
were: (1) characteristics of the inservice teacher, ( 2) informal or peer group 
relationships, and ( 3) the formal organizational characteristics. Predictor variables 
under these three categories were selected and 31 hypotheses in a null form were 
generated. 
Multiple linear regression techniques were utilized for analysis of the data. 
F tests were made on the operations dealing with each hypothesis and a level of 
confidence of .05 was set for rejecting a null hypothesis. 
Only five of the hypotheses, all of which were formal organizational character­
istics, proved to be significant. Faculty mean levels of ideal influence conceived 
as desirable for principals to exert had a significant relationship to a school's mean 
ratio of adoption of the process approach ( p = .003). The mean level of total ideal 
power had a significant relationship to the school's mean ratio of adoption of the 
process approach ( p = .02). Faculty mean levels of actual influence perceived as 
being exerted by principals had a significant relationship to a school's mean ratio 
197 HOUSTON JENKS 
of adoption of the process approach (p = .04). The size of a school's enrollment 
significantly added to the predictability of the mean ratio of adoption of the school 
(p = .05). A correlation of -.42 indicated that higher mean ratios of adoption 
tended to be associated with schools that had smaller enrollments. The grade level 
taught by the inservice teacher signifl.cantly added to the predictability of her 
ratio of adoption ( p = .003). A correlation of --.39 indicated that a higher ratio of 
adoption by a teacher was associated with teachers who taught the lower grade 
levels. 
CONCLUSIONS 
Variables Relating to the Inservice Teacher's Characteristics. The predictor var­
iables and related hypotheses associated with a teacher's characteristics were: 
(1) age, ( 2) years of service, ( 3) amount of education, ( 4) recency of education, 
(5) number of schools taught in, ( 6) tenure in the school system, ( 7) tolerance for 
other ideas, ( 8) self-appraisal of a need for changing teaching methodology, 
(9) self-appraisal of enjoyment of teaching science, (10) self-appraisal of likeli­
hood of accepting the process approach, ( 11) assessment of actual influence 
exerted by five sources of power, and ( 12) assessment of ideal influence which five 
sources of power should exercise. 
These variables, which dealt with the inservice teacher's characteristics, added 
little to the predictability of a teacher's ratio of adoption when used with other 
predictive variables. Multiple regression analysis revealed that they contributed 
relatively small amounts to the cumulative per cent of variance that the model 
accounted for. The predictor variable which approached a significant level of 
confidence ( .11) in this group was the inservice teacher's assessment of the ideal 
amount of influence the school board should exert. 
It was believed that intervening variables might account, in part, for the lack 
of predictability. One intervening variable was the result of the criterion used in 
selecting teachers for inservice training. Some of them were chosen by their prin­
cipal on the basis of his appraisal of their aptness to innovate. These teachers would 
tend to accept the process approach. The inclusion of a substantial number of these 
teachers would bias the results obtained by using variables based on a teacher's 
personal characteristics. 
An additional factor might have been the subjectivity resulting from self­
judgments of the inservice teachers in answering certain questions. These questions 
dealt with self-appraisals of a need for method change, enjoyment of science 
teaching, and likelihood of accepting the process approach. 
Variables Relating to the Peer Group. The predictor variables and related 
hypotheses which dealt with peer group relationships were: ( 1) inservice teacher's 
status as a dispenser of professional advice, ( 2) inservice teacher's status as an 
innovator, ( 3) inservice teacher's status as an influential faculty member, ( 4) prior 
and post knowledge of the process approach attained by non-participating teach­
ers, and (5) mean adoption ratios of a school compared with the number of in­
service teachers from that school (involvement variable). 
The peer group variables were the weakest predictors of the ratio of adoption. 
Only one of them slightly approached an acceptable level of confidence. This was 
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the prior and post knowledge of the process approach possessed by non-participat­
ing teachers ( p = .33). 
The lack of predictive power on the part of the peer group variables may be due 
to the small amount of interaction which ensued. Elementary teachers normally 
teach in a self-contained classroom and have few opportunities for extensive 
interaction with other professional staff members. For this reason, they may have 
lacked sufficient opportunity to disseminate information about the innovation to 
their fellow teachers. 
Status positions, as used in this study, apparently bore little relationship to 
innovation adoption. The instruments used to get at this dimension may have 
failed to yield useful information. Nominations by peers might not be the best 
method of obtaining sociometric data of this nature. Carlson's ( 1965) use of 
friendship choices may have been a more useful predictor variable than the ones 
used in this study. Further research is necessary to uncover additional variables 
which may be more effectively used in finding significant relationships with the 
criterion variable. 
Rogers ( 1962) points out that an innovator may not be regarded as an influential 
in his social system. He may be looked upon as a deviant due to the norms of the 
social system. Other members of the innovator's social system, viewing him as a 
deviant, may fail to see him as a source of professional advice or as an influential. 
Variables Relating to the Formal Organization. Predictor variables and related 
hypotheses derived from the formal organizational characteristics were: ( 1) prin­
cipal'sage, (2) principal's years of service, (3) amount of education possessed by 
the principal, ( 4) recency of principal' s educational training, ( 5) number of 
schools the principal had served in, ( 6) principal' s tenure in the school system, 
(7) professional-to-pupil ratio in the school, ( 8) mean levels of actual influence 
(as assessed by a faculty), ( 9) mean levels of ideal influence ( as assessed by a 
faculty) , ( 10) congruence of ideal and actual influence perceptions of the prin­
cipal, ( 11) mean levels of total actual influence, ( 12) mean levels of total ideal 
influence, ( 13) student enrollment, and ( 14) grade level taught by an inservice 
teacher. 
The number of subjects in the school sample was small. The study was limited to 
the 18 schools participating in the inservice project. The mean ratio of adoption of 
each school was used as the criterion variable in testing hypotheses dealing with the 
formal organizational characteristics employed as predictor variables (with the 
exception of grade level). In several instances, a school would have only one 
teacher taking part in the training; therefore, this teacher's ratio of adoption would 
represent the mean ratio of adoption for her school. Due to the small number of 
subjects ( 18 schools), the intercorrelation matrix in Table IV should be interpreted 
with caution. 
Predictor variables based on formal organizational characteristics as stated in 
the summary of this chapter were the most powerful predictors of adoption ratios. 
The teachers and schools investigated in this study did not constitute a random 
sample. The subjects were those schools and faculties which were taking part in 
the inservice training on the process approach. Generalizations, therefore, about 
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other populations of schools and teachers should not be based on the findings 
which resulted from this investigation. 
With the foregoing precaution firmly in mind, the following generalizations are 
confined to the subjects considered in this study. Grade level taught was proved 
significant at an .003 level of confidence. The correlation outcome implied that the 
ratio of adoption had an inverse relation to grade level. The lower the grade level 
the higher the adoption ratio. Explanation of this may lie in the course of study 
prescribed for various grade levels. A formal science curriculum is introduced 
normally in the fourth grade. Teachers of grades four, five, and six may have 
become indoctrinated with the traditional science content and methodology. They 
might find the process approach incompatible with their usual methods. Teachers 
of the first three grades, not being imbued with these constraints, could approach 
the new science processes with a mind that would be more open and susceptible 
to change. 
Another factor which could have influenced the adoption ratios of the various 
grade levels was the curriculum materials incorporating the process approach. 
Materials for the first four grades had undergone extensive testing and revisions; 
on the other hand, materials for grades five and six were still in an experimental 
stage. 
One should remember that fifth- and sixth-grade teachers were accustomed to 
science curriculums based on reading. The process approach, using a non-reading 
approach, would be completely foreign to them. 
School enrollment proved to be significant at a level of confidence of .05. The 
correlation suggested that the higher mean ratios of adoption are associated with 
schools having smaller enrollments. The results disproved a prior assumption that 
larger schools would have had additional staff beyond a normal complement of 
teachers and principals and that this additional staff would represent a resource 
for implementing new methods. The supposition that smaller classes in the 
small school might be a factor was also disproved since the professional-to-pupil 
ratio proved to be insignificant ( p = .60). A negative correlation did exist, never­
theless, which pointed toward a slight tendency for smaller schools to have a higher 
professional-to-pupil ratio. 
Principals of schools with smaller enrollments have fewer teachers to supervise. 
This would allow them more occasions for classroom visitations. These observa­
tions, plus increased principal-teacher interaction, could afford an opportunity for 
the principal to gain more insight into the process approach and his commitment 
to the methodology could increase. 
A relationship between total mean levels of ideal power and mean ratios of 
adoption was found to be significant ( p = .02). Faculties of schools with high 
mean ratios of adoption tended to perceive higher total mean levels of ideal power 
than did the faculties of low adopting schools. 
Results showed that significant differences occurred between the faculties of 
low and high adopting schools as to their perceptions of the actual power the 
principal exerted on classroom procedures ( p = .04). The same relationship existed 
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in their conceptions of the ideal amount of influence he should exert on classroom 
procedures ( p = .003). 
The influence of the elementary principal must not be ignored when planning 
for innovation in a school. He is the instructional leader of his school and is in a 
position to exert influence on the adoption or rejection of an innovation. The 
cooperation and commitment of the principal should be of paramount importance 
to those responsible for implementing change. Conversations with personnel con­
nected with the Science Inservice Center revealed that they saw the principal's 
non-support as being a contributing factor in those schools which evidence low 
ratios of adoption of the process approach. 
Faculties of schools with higher mean ratios of adoption thought that each of 
the five sources on influence ideally should exert more influence than did the facul­
ties of low adopting schools. The same condition held true for assessments of actual 
power which was exercised by the same five sources of influence, with one excep­
tion. Faculties of low adopting schools perceived the central office staff exerting 
more actual influence than did the faculties of high adopting schools. 
THE UTILITY OF THE MODEL USED IN THIS STUDY 
The Roger's Model of innovation adoption, which had been modified for this 
study, might not appear to be a good fit for the variables investigated herein. It 
did not contain a large number of predictor variables that were significant in 
accounting for variance in ratios of adoption. The writer does not believe this to 
be the case. The fault may not lie in the model, but rather with certain conditions 
that prevailed in the research design and setting. 
This study investigated only one innovation, the ratio of adoption of the process 
approach. Carlson ( 1965) points out the advantage of using rates of adoption over 
several innovations as a base for explaining varying rates of adoption. Rogers 
( 1962) comments that the problem of nonadoption cannot be completely solved 
if one innovation is used as the criterion variable for categorization of adopters. A 
series of innovations combined into an innovativeness scale will eliminate the prob­
lem. A greater per cent of the variance in ratios of adoption might have been 
accounted for if reliable measures of the characteristics of the innovation had been 
part of the predictive battery. The relative advantage, compatibility, complexity, 
divisibility, and communicability of the innovation were not measured to a great 
extent in this investigation. 
Complexity is the degree to which an innovation is relatively difficult to use and 
understand. Some of the subjects undoubtedly found the procedures of the process 
approach complex and difficult to master. The element of compatibility refers to 
the degree to which an innovation is consistent with past values and experiences. 
The process approach called for changes in a teacher's methodology and philosophy 
in many instances. Those who were traditionally oriented would trend to experience 
a conflict in values. 
Distribution of adopter categories. Rogers ( 1962) reported that adopter cate­
gories were found to approach or match a normal distribution. This study employed 
five adopter categories to classify inservice teachers as to their amount (or ratio) 
201 HOUSTON JENKS 
of adoption. Figure 3 illustrated the hypothesized distribution which was con­
ceptualized for this study. 
Final analysis of the data revealed the mean ratio of adoption to be .651 with a 
standard deviation of .246. Two standard deviations before the mean and one after 
the mean were computed. The resulting distribution did approach normality. Three 
subjects, or 4.2 per cent, had ratios of adoption lying beyond two standard devia­
tions before the mean. This category included those subjects who taught less than 
four involvement experiences, thus becoming nonadopters. Ten subjects, or 13.9 
per cent, had ratios of adoption lying between one and two standard deviations 
before the mean. Twenty-two subjects, or 30.6 per cent, had ratios of adoption lying 
between the mean and one standard deviation after the mean. Thirteen subjects, 
or 13.9 per cent, had ratios of adoption lying beyond one standard deviation after 
the mean. The percentage of adopters in each of the five categories was very close 
to the original estimates as set forth. The distribution of the subjects investigated 
is shown in Figure 7. 
13.9% 30.6% 33.3% 13.9% 
Minimal 
Adopters 
Low 
Adopters 
Average 
Adopters 
High 
Adopters 
Maximum 
Adopters 
x - 2ct x ~ Cf x <f 
Figure 7 
Categories of Inservice Teachers Based on Their Ratio of Adoption 
of the Process Approach 
SUGGESTIONS FOR FURTHER RESEARCH 
A replication of this study with added predictor variables is encouraged. An 
initial suggestion would be the inclusion of an innovativeness score for the subjects. 
This score, to be used as the criterion variable, would be based on more than 
one innovation. The characteristics of the innovation should be considered. The 
degree of complexity, divisibility, communicability, compatibility, and relative 
advantage could be rated on a type of continuum. If these characteristics influence 
innovation adoption as Rogers and others stress, a significant relationship should 
occur between the amount of innovation diffusion and its diffosibility score. One 
method of getting at diffusibility rating for an innovation is through the use of a 
jury of experts to assess the relative weights for each of the characteristics. 
Further research into the aperceptions of influence existing in organizations is 
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needed, particularly educational organizations. The value of this factor has been 
proven in studies of organizations which are profit oriented. The organizational 
variables were strongest of the three categories of variables employed as predictors 
in this study. Research in greater depth is needed to determine the full utility of 
influence or power assessments for predicting the performance of educational 
organizations. 
The results of this study indicate that the principal should be considered in any 
effort to implement innovation. Investigations which delve into the principal's role 
in the adoption process could provide important insight into the significance of his 
role and methods of ensuring his support. The principal, as results of this study 
indicate, is the primary person to be considered when innovation in a school is to 
be attempted. Efforts should be directed toward ensuring that he is oriented about 
the innovation; that he thoroughly understands all facets of the innovation; and 
that his commitment is genuine and strong. 
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EPILOG 
"The Highest Poi.nt of Achievement of Yesterday 
is the Starting Point for Today" 
The educational experience has been suggested to be the focus of attention for 
the task of enjoying teaching and learning in science. As part of this experience, 
the instructional context has been described as including a series of filters. The 
elements of these filters have been hypothesized as affecting the change from the 
desired student outcome ( F 1 ) to the actual student outcome ( F 2 ) in the college 
sequence. In a similar way the filters were hypothesized to affect the differences 
between the desired pupil outcomes (F3 ) and the actual pupil outcomes (F4 ). 
Establishing the relative contribution of the individual elements of each filter has 
been the ultimate goal of this research conducted at the Science Education Center, 
The University of Texas at Austin. Reported here have been some exploratory 
studies to identify specific trends or probable contributions for the Student filters, 
the Conditions-of-Learning filter, and in some cases the Instructor filter. 
Findings summarized in Table I suggest a number of elements in the student 
filter of the college sequence which contribute significantly to changed behavior. 
It is relevant to note that included in this are hypothesized filter elements which do 
not appear to contribute to change. 
TABLE 1 
ELEMENTS OF THE STUDENT FILTER 
Element Observed Trend 
1. Attitude 
2. Grade level taught 
3. Years of teaching experi­
ence (including pre­
service and inservice 
teachers) 
A positive attitude is related to teaching 
behavior change. 
A. Primary grade teachers are more likely to 
change their teaching behavior than inter­
mediate grade level teachers. 
B. Grade level taught does not appear to be 
related to change in attitude. 
A. No general correlation between the years 
of teaching experience and change in atti­
tude, teaching behavior, or science com­
petency. 
B. More experience is related to greater atti­
tude change on certain dimensions; less 
experience seems to be related to attitude 
change on different dimensions. Thus 
change in attitude reflects quite different 
concerns based on the number of years 
teaching experience. 
C. Does not appear to be related to science 
competency change. 
D. Does not appear to be related to change 
in teaching behavior. 
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4. Previous college courses 
in science 
5. Recency of education 
6. Science competency 
7. Age 
8. Tolerance for new ideas 
9. Predisposition to change 
10. Status in a group 
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A. The more science one has, the less active 
science is perceived; teaching is valued 
less, and the library and the view of the 
principal are valued more. 
B. The more science one has, the better one 
initially does on the science competency 
task 
Does not appear to be related to an.v ob­
servable change. 
The more science competency one has the 
greater change in teaching behavior will 
occur. 
Does not appear to be related to observ­
able change. 
Does not appear to be related to observ­
able change. 
Does not appear to be related to observ­
able change. 
Does not appear to be related to observ­
able change. 
In Table II the findings relative to the Conditions-of-Learning filter are sum­
marized. Again, those conditions assumed to be relevant contributors but not 
appearing to be significant in the studies are included. 
TABLE II 
ELEMENTS OF THE CONDITIONS OF LEARNING FILTER 
Element Observed Trend 
1. School System 
2. Principal 
3. Enrollment 
4. Grade level taught 
Does not appear to be related to observ­
able change. 
Appears to be a significant factor in both 
the actual and the ideal conditions as per­
ceived by teachers in the adoption of new 
ideas in the classroom. 
Does not appear to be related to observ­
able change. 
A. Does not appear to be related to change 
in teaching behavior. 
B. It does appear to be related to change in 
attitude, especially evaluation of teaching 
which is higher for grades one and two, 
and lowest for grades three and four. 
C. Does not appear to be related to science 
competency change. 
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5. Ratio of professional staff 
to school population 
6. Location of the Teacher 
Education Program 
7. Training in inquiry 
8. Practice with children 
9. Practice with peers 
10. Feedback on teaching 
Does not appear to be related to observ­
able change. 
Does appear to be related to both attitude 
and teacher behavior change. 
a. Teacher Education Program occurring 
within the system appears to have a 
positive effect. 
b. Teacher Education Program located on 
a college campus appears to have a neg­
ative effect. 
c. Commitment to use the ideas contained 
within a teacher education program 
does appear to be very much related to 
science competency change. 
A. Does appear to affect problem-solving 
behavior. 
B. Does not appear to affect transfer to new 
situations. 
A. Does appear to affect question asking, 
clarification and indirect teaching be­
haviors. 
B. Does not appear to affect the individuals's 
attitude or rapport with children. 
A. Does not appear to affect result in more 
silent activity and more student talk. 
B. Does not appear to affect attitude and 
rapport with children. 
A. Does appear to affect better pacing and 
improves attitude toward teaching. 
B. Does not appear to affect teacher-student 
interaction. 
TABLE III 
ELEMENTS OF THE STUDENT FILTER FOR THE 
SCHOOL SEQUENCE 
Elements Observed Trend 
1. Previous Science A. Does not appear to affect problem solving 
knowledge behavior. 
B. Does not appear to affect classifying 
behavior, observing behavior, and ability 
to use space/time relationships. 
C. Does appear to affect the ability to use 
numbers. 
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2. Problem solving 
achievement 
3. Intelligence 
4. Attitude 
5. Selective perception 
6. Verbal fluency 
7. Ideationalfluency 
8. Perceptual closure 
9. Age of student 
10. Socio-economic 
Does not affect classifying behavior, 
observing behavior, using numbers be­
havior, or using space/time relationships. 
Does affect classifying behavior, observ­
ing behavior, using numbers behavior, 
and space/time relationships behavior. 
A. Does affect classifying behavior, 
observing behavior, using numbers 
relationships. 
B. Does not appear to affect space/time 
relationships behavior. 
A. Does appear to affect classifying behavior. 
B. Does not appear to affect observing be­
havior, using number behavior, and 
space/time relationships behavior. 
A. Does affect using numbers relationships. 
B. Does not affect classifying, observing, 
and using space/time relationships 
behavior. 
A. Does affect classifying behavior. 
B. Does not affect observing behavior, using 
numbers behavior, space/time relation­
ships behavior. 
A. Does affect using numbers behavior. 
B. Does not affect classifying behavior, 
observing behavior, or space/time 
relationships behavior. 
A. Six-year-olds appear to do better than 
five-year-olds on using space/time 
relationships. 
B. Five-year-olds do as well as six-year-olds 
on observing, using numbers and 
classifying behavior. 
A. No distinct trend observable; on non­
verbal tasks the low and middle class 
students do equally well. 
B. On verbal tasks the middle class students 
appear to have an advantage. 
The ultimate criterion of a college sequence is the school sequence. Here the 
elements of the Student filter have been summarized. (See Table III) Some of the 
questions that have been raised about the Instructor and Conditions-of-Learning 
filters are summarized in Tables IV and V. 
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TABLE IV 
THE INSTRUCTOR FILTER 
Element Observable Trend 
1. Teaching experience 
2. Hours of science 
instruction 
The number of years of teaching experience 
seems to be highly related to the achievement 
of the student; that is, the more experience the 
teacher has the higher achievement the 
students will have. 
Does not appear to be related to observable 
change in student behavior. 
TABLE V 
THE CONDITIONS OF LEARNING FILTER 
Element Observable Trend 
1. Grade level 
2. Schoollocation 
There seems to be a high correlation between 
achievement and grade level with kindergarten 
showing the highest rate of achievement and 
third showing the least achievement in this 
order: K, 1, 2, 5, 6, 4, and 3. 
There appears to be no relationship between 
the school location and achievement. 
Based on these exploratory studies, we need experimental evidence to establish 
the probable contribution of each element in the filter and the total contribution 
of the filter to the system. Other studies are needed to explore the types and contri­
butions of interaction. A third area of fruitful studies is the relationship between 
the college sequence and the school sequence, especially as perceived by the 
teacher. 
Our past experience can serve as either springboard or coffin; our challenge is 
to use this experience as a springboard for study today toward better science edu­
cation tomorrow. 



